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* PRACTICAL, CALCULATION OF SECOND-ORDER SUPERSONIC
FLOW PAST NONLIFTING BODIES OF REVOLUTION

By Milton D. Van Dyke

SUMMARY

Calculation of second-order supersonic flow past bodies of revolu-~
tion at zero angle of attack is described in detail, and reduced to
routine computation. Use of an approximate tangency condition is shown
to Increase the accuracy for bodles with corners. Tables of basic
functions and standard computing forms are presented. The procedure is
summarized so that one can apply 1t without necessarily understanding
the details of the theory. A sample calculation is given, and several
examples  are compared with solutions calculated by the method of
characteristics,

INTRODUCTICN

For predlcting the pressure distribution over a nonlifting body of
revolution In supersonic flow, linearized theory 1s often found to be
inadequate. TIn the past, greater accuracy could be achieved only by
resorting to the laborious method of characteristics. Recently, however,
a second-order solution has been found which wilthin its rapge of appli-
cabiliiy yields greater accuracy than linearized theory, while requiring
cons{HErably less labor than the method of characteristics.

The present paper aims to glve a complete description of the second-~
order method, and to reduce it to routine computatlion. Previously
published descriptions of the procedure, which are inadequate in some
respects, are revised. Shortcuts In the computing scheme are pointed
out. Extensive tables of the required basic solutions are presented,
to be used in conjunction with standard computing forms. Several
examples illustrate the procedure.

The reader interested only in cslculating the second-order solution
for a definite body, without necessarily understanding the details of

i an
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the theory, can turn directly to the final section Practical Use of
Method on page 26.

NOTATION
functions of t associated with linear and quadratic
source solutions

functions of t assoclated wilth step, corner, and curva-
ture solutions

pressure coefficlent

complete elliptic integral of second kind with modulus
k = a (1-t)/(1+t)
functlon assoclated wlth determinatlion of first lnterval

function associated with determination of subsequent
intervals

complete elllptic integral of first kind with modulus
k = o (1-t)/(24t)

free-stream Mach number

nth point on surface of body
resultant velocity

radial coordinate

local radius of body

source strength distribution function

conical variable <:E£:)
X

o
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axial wveloclty component
radlal velocity component

axial coordinate

M2 - 1
adiabatic exponent of gas
length of interval between points Pp snd Ppag

first-order (linearized) perturbation potential

basic firsti~order golution homogeneous of order m

second~-order perturbation potentisl
exact perturbatlion potential
complementary function for second-order solution

particular integral for second-order solution

Superscripts

first-order value
second-order value

differentiation with respect to x

Subscripts

value at tip of pointed body
value at nth polnt on body, Pn

value 8t corner
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DETATLS OF SECOND-ORDER SOLUTION

The natural way of attempting to improve a first-order (linearized)
solution 1s by iteration. For nonlifting bodles of revolution, the
second-order iteration equation was solved in principle in 1949 by the
discovery of a particular integral expressed Iln terms of the first-
order solution (reference 1). This reduces the second-order problem to
the form of the first-order problem. For supersonic speeds, both
problems can then be solved by sultable modification of the method of
KérméAn and Moore (reference 2). The result is the axially symmetric
counterpart of Busemann's second-order solution for plane supersonic
flow (reference 3), to which it reduces locally at a corner.

As a preliminary to describing this procedure in detail, the
reduction of the second-order problem willl be summarized. Further
details will be found in references 1 and 4.

Reduction of Second-Order Problem to Two Flrst-Order Problems

At moderate supersonic speeds, the flow past & reasonably slender
body of revolutlon is nearly isentropic and therefore nearly irrota-
tlonal. To this approximation, there exists a perturbatlon potentlal ¢
whose derivatives glve the veloclty perturbations (referred to the
velocity U of the free stream), so that

e L . o .
i o ' g=1+ %
(1)
\A
g = o

Here subscripts indicate differentistion, and the notation 1s explalned
by sketch (a). The equations of motion for a polytropic gas combine

into the single equation -

r U e 'L‘Au';//

r= Rx)

Sketch (a)
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~ o s (LT )
Wwhere ) > (2)
BZ = M2 - 1
No= Zz_l %{; )

- Here all linear terms have been grouped on the left and quadratic and
. cubic terms on the right. The only cubic term which gives a second-
order contribution is the one involving @320pp.

This equation must be solved subject to the boundary conditions
that all disturbances vanish ahead of the body, and that the flow is
tangent to the surface of the body. v

Iteration procedure.- The equation of motion (2) cannot be solved
directly because it is nonlinear. Therefore a method of successive

- gpproximations 1s adopted - the so-called Prandtl-Busemann iteration
procedure.
RPN In the first approximstion, the nonlinear right-hand side of

equation (2) is neglected altogether. Hence the first-order perturba-
tion potential ¢ satisfies the Pamiliar wave equation of linearized
supersonic theory:

” | cprr + E::.E - BECPXK = 0 (3)

In the second approximation, the right-hand side of equation (2)
. is no longer entirely neglected but is evaluated approximastely in terms
. of the previocusly determined first-order soluticn., Hence the second-
order perturbation potential ¢ satisfies the nonhomogeneocus wave
equation .

rr + %?'" By = ME[2(N-1) B0x Py + 20rPyr + Pr™Prr] (k)

.

Here ¢ will be taken to be the complete second-order perturbation [
4 potential, rather than a correction to the first-order, solution. i

This procedure could be continued to third and higher approxima-
. tions, subject to the limitation that at some stage the effects of
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entropy variations, which were ignored in asstming potential flow,
would exceed the remalnder in the lteration procedure. For slender
bodies at moderate Mach numbers, Lighthill has shown (reference 5) that
this limit is reached only 1n the sixth epproximation. For practical
purpoges, however, only the first two steps appear to be useful.

Particular integral.- Solution of the second-order problem is
greatly simplified by the discovery that a particular integral ¥ of
the 1lteration equation (4) is given in terms of the first-order solution
by -

v o= M {q:x(wm'@r) - f;'r@rs] (5a)
so that

Yy = [@m(mNr@r)wx( PutNTPyr) - h TPy Py ]
(5b)
Vp = M2'{éxr<@+Nr®r)+Qx‘[<N+l)®r+Nr@rrJ N CPr2(¢r+3rq3rr)}

This reduces the second-order problem to the form of the first-
order problem, because the nonhomogeneous iteration equation (k4) is
reduced to the homogeneous equation (3) of first-order theory. The
complete second~order potentlal conglsts of the particular integral plus
a complementary function X which 18 required to re-establish the
boundary conditions:

g=v+% ' (6)

and X 1is & solution of the Pirst-order equation (3). Thus the remain-
ing problem for X differs from that for the first-order potential ¢
only in that the tangency condition 1z more complicated. Methods for
solving first-order problems are well estaeblished, so that in principle
the second-order problem is solved. In practice, however, various
detalls require careful consideration, to which the subsequent discus-
gion is devoted,

Tangency Condition

Because approximations were made in the equation of motion, one
would anticipate that & corresponding approximation is permlssible in
the condition of tangent flow at the body. Such an approximation can be
made, and it can be shown that the mathematical order of the error is not
thereby 1ncreased. This suggests that 1t is immaterial whether or not
the approximation 1s adopted. However, numerical examplies show that the
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approximation has in some cases & large effect upon the solution, so
that the choice of tangency condition must be carefully considered.l

Exact and approximate tangency conditions.- If the body is defined

by r = R(x), the exact tangency condition for the original problem of
equation (2) is

1y {
BAN T ~
P G

Iy uT Trg i %r = R (1+ay) at r = R(x) (7)

where the prime indicates differentiation with respect to x. The
corresponding exact tangency conditiomns for the first- and second-order
problems of equations (3) and (4) are

P = R'(1+9,) at r

Il

R(x) (8)

and

g = R (14+6y) st T

R(x) (9)

Now in equation (8) it 1s consistent with the approximations of the
Tirst-order theory to neglect the smzll quantity ®y 1n comparison with
unity. Thus the approximate filrst-order tangency condition becomes

?,. =R? at T = R(x) ' (10)

Similarly, in equation (9) the term ¢x can be repleced by its first-
order counterpart. Thus the approximate second-order tangency condltion
becomes ' :

Fr = R (149y) at r = R(x) (11s)

v

or, geparating the second-order term into particular integral and com-
Plementary function according to equation (6) end collecting known
guantities on the right-hand side,

Xy = RY(140,)-¥. . at r = R(x) (11b)

Smooth bodies.- For bodies without corners, the choice of tangency
condition has no consistent effect upon the error in surface velocity.
Greater accuracy in the second-order solution results from using the
exact tangency condition in some cases, but the approximate condition

1 The magnitude of this effect was brought to the suthor'!'s attention by
John Huth and E., P, Willlams of the Rand Corporation.

>("\

X

X



® : : . NACA TN 27Lh
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in others.®? For example, the exact condition leads to'greater accuracy
for cones, as shown 1in sketch (). This superiority, of course, arises

at the tip of any pointed body and persists for sqome dlstance down-
stream, On the other hand, the approximate tangency condition leads to
greater accuracy for the boatiall followlng & long cylinder shown in
sketch (c), for which the exact solution has been determined by the

875 l l - L2 T T T A 7
Exoct solution ‘ n,:-::cl;de’;d::/;;,:/;n : , /
o v
‘,\ e’ 2 | 110 F—— approx. fangency\ 77
.900 T Y _\;/
' < p
' | A
o8y Y y
N Second-order solution: . 2 b /
935 ‘\ N Approx. tangency = 9 M=3
\\ Exact tangenc v // r°
g N X & gency 1,06 |- Exact solution —
v (characteristics) '—l/\ T~
950 —— ORI
’ 104 7 e
975 \—/ /First-order sotution: S——] /02 |78~ Second-order solution:
Exact tangency ' Approx. tfangency
Approx. tangency Exact rangency
1.ooo n [ L 100 f f !
! 2 J 4 5 0 5 1.0 1.5 20 25
M x, semicalibers
Sketch (b) Sketch (c)

method of characteristiés., Thus the conclusion, based upon estimates
of the order of error, that neither tangency condition is consistently
more accurate, ls confirmed empirically for smooth bodles.

Bodies with corners.- In plane flow, the approximate tangency
condition 1nvarilebly leads to more accurate flrst- and second-order
velocities than the exact condition. The superiority of the approxi-
mate tangency condition is most pronounced for expansions, and becomes
greater as the Mach number falls toward unity. .

At & corner on a body of revelution the flow is locally two-

dimensional., Therefore the approximate tangency condlition is, at least

locally, consistently superior to the exact condition for both the

2Tn the first-order solution, however, the approximate tangency condl-
tlon seems inveriably to yleld greater accuracy.

fa
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first~ and second-order solutions.

the velocity Just behind the
corner of a conlcal boattall
which follows & very long
circular cylinder. (The .
exact solution is, of course,
given by a plane Prandtl- .
Meyer expansion.) At moderate
Mach numbers, the superiority
of the spproximate tangency
condltion 1s of considerable
practical importance in the
second~order solution, The
superiority is not confined

to the immediate viecinity of
the cornmer, but persists far
downstream, This is illus-
trated in sketch (e) by comp-
parison with the solution for

a conical boattall calculsted
by the method of characteris-
tics. (Por clarity, the first-
order solutlions are only par-
tially shown.)

Sketch (d) suggests that
the large discrepancy associsated
with the cholce of tangency con-
dition is in some sense a tran-
sonic phenomenon. This is
confirmed by examination of the
expressions for the streamwise
veloclty Jjust behind the corner.
For expansion through an angle
whose tangent is €, the second-
order solution using the exact
tangency condition is

€yl M* €%
g &k p (p-e)®
(12a)

=1 +

cle

This is shown .in sketch (d) for

13

1.2 I
q
g |1 A
7] ’ \\;;~
7] S - NG T
}\\Exacf tangency 3 ' T T =
+ “—Approx. tangency 5"‘;’;7;,%’,{"’
1.0 - '
/ 2 3 4
M
Sketch (d)
/.35 | |
q
4 x
1.30 — M=/5 ]
‘ 12°
.25 b First-order solution: __|
* . Approx. tangency
\ /;Exacf fangency
1.20 :5<<l }
Z N\, sscond-order sol
T . cond-ordsr sol.
/15 \\\;, N\ Approx. tan'cy. |
/. ‘§Q§§\\:;/f5nmfnmax
e NN
. Gl
110 | S
Exact so/uf/on—/ B .
fcharacteristics) b
105
1.00
0 5 1O 1.5 2.0

\ | |

L]
\ ‘— Exact tangancy

First- order
| solution

\/\—Appmx. tangency
. 1

Exact solution

x, semicalibers

Sketch (e)
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whereas the second-order solution using the approximste tangency condil-
tion is

- Zﬁi.%§»€2 . (12p)

The difference between these two results is clearly of order €2 and
hence of third order in the usuel sense, according to which linearized
theory gives the filrst epproximation. However, in the transonic range
(where B is of order €1/3 for small disturbances) the main term in
the difference is

fmo, 30 I s (120)
U L B>

which is small only of order €%*/3, Since u/U itself is of order €2/8
in the transonic range, 1t is seen that the discrepancy has grown to be
of second order in the sense of transcnic small-disturbance theory.

This 1is simply ancther example of the fact, which plagues all users of
transonic small-disturbance theory, that higher-order effects are
greater- in the transonic range than at other speeds.

Cholce of tangency condition.- It has been seen that although for
smooth bodles nelther tangency condition can be preferred, for bodies
with corners the approximate conditilion 1s consistently superior tc the
exact condition in both first and second order. Consequently, the
approximate tangency condition (equations (10) and (11)) 1s adopted for
use henceforth,3 ' .

The approximate tangency condition has seversl minor additional
advantages. As might be expected, the computing procedure is simpli-
fied. For example, the second-order velocitles on the surface of a
cone, which could not conveniently be written in explicit form in ref=-
erence 1 (where the exact tangency condition was used) are not unduly
complicated if the epproximate condition 1s used. The result is that

SAll numerical examples given in references 1 and U4 were calculated

~ using the exact tangency condition, and will therefore not agree pre-
cisely with results from the present computing scheme, It should also
be noted that the solution presented in references 1 and 4 for the
3-1/2-caliber-long ogive at M = 3.2k 1s inaccurate near the nose
because linear rather than quadratic source solutions were used for
calculating the complementary function X, which results in appre~
ciable error where the body slope is nearly that of the Mach cone.
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at the surface of a cone of semivertex angle +tan~! ¢

%:1 o2 sech” T+€ secth

1- T2 A1-72

. 2
2.4 2 D -1
M=e [ﬁ(sech'lTQ2+ 10+T7 sech T N+£:)+(N—1)T2 gsech "T ] (13a)

1-72 N1-T% A1-72

-1
Yoo (1 ] EziﬂlJ) (130)
u /l_Ta

where T = Be€,

Another advantage 1s that wilth the approximate tangency condition the
first-order solution exactly satlsfies the supersonic similarity rule
(the supersonic counterpart of the GOthert rule, reference 6),

Pressure Relation

After the veloclty components are determined the pressure coeffi-
<ient 1s given by .‘1

Cp = 7—;.2{{1 + Z-;l M® [1 - ;(17?@,;)2— dﬁ]}y'l-l] (14)

It was shown in reference L that approximating this expression by the
leading terms of lts series expansion camnot generally be Justified,

and numerical examples show that such expansion leads to unnecessary

loss of accuracy, particularly in the second-order solution (refer-

ences 1 and 4). Therefore the complete pressure relation of equation (1L)
is used in the present computing scheme.

Basic Solutlions of First-Order Equation

It has been seen that discovery of a particular integrasl reduces
the second-order problem to a sequence of two first-order problems.
These are best solved by repeated superposition of five basic solutions,
which are derived and tabulated below.

Any Tirst-order solution may be regarded as resulting from a con-
tinuous distribution of supersonlec sources along the axls of the body.
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=
(See, for example, reference 2 or 7.) A source distribution of local
strength = S(x) per unit length yields a first-order perturbation poten-

tial given by ﬁth&Hc ) - B o

e ("T 1“‘-) t x-Br S(g)
,;-:‘i« a ;‘” @(x,r) = —f, Tiee Bare - (15)
X—ar °r4 T

Therefore the first-order problem consists simply in determining the
source-distribution function S(x) which produces the desired shape.
However, substituting this expression into the tangency condition
yilelds an integrsal equation which cannot be solved exactly.

The KArmAn-Moore procedure for. obtalning an approximate numerical
solution involves the assumption that the unknown source function 8(x)
can be replaced by a broken line, as indicated in sketch (f). Another

v

Sketch (f) '
(quite equivalent) viewpoint is that the function is approximated by

the sum of a number of linear source distributions having various
starting points, as shown. The slope of each of these linear elements
is determined in succession by imposing the tangency conditlon at corre-
sponding points along the body. (The details of thils procedure are
clearly described in Sauer's book, reference 7.)

For calculatlng a first-order solution which forms the first atep
of a second-order solution, this broken-line spproximation to the source
strength is too crude. Although the final second-order velocitles are
given by first derivatives of ¢, they involve second derivatives of the
flrst-order solution ¢, which enter through the particular integral.
(See equations (5a) and (5b).) Since differentiation is a roughening
process, this means that the first-order potential must be one degree
smoother when used as the basis for a second-order solutlon. This is
achieved by approximating the unknown source-strength by quadratic
rather than linear elements; as shown in sketch (g). However, as
indicated in the gketch, the linear
element is alsc required for use at
the tip of a pointed body, where the
source strength actually rises linearly.,

For a smooth body with continuous
Sketch (g) curvature these two basic solutions are

sufficient. Others are required, however, 1f the body has cormers or

discontinuities in curvature, which require special treatment. A corner

iy
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is accounted for in the first~order solution by adding a source distri-
bution of square-root strength, which produces a discontinuity in
streamline slope along its foremost Mach cone. As indicated in

sketch (h), this corner solution must be shifted upstream so that its
effect first reaches the surface just .

at the corner. In the same way, a
curveture discontinuity is accounted . }
for in the first-order solution by < TSt) ~ X
adding a source distribution of p
3/2—power strength, which produces & —_— )
discontlnuity in streamline curvature \\
along its foremost Mech corme. This N
curvature solution is required also at
a corner, because gn apparent curve-
ture discontinuity remsins after the
corner solution is added. Sketch (h)

Because of the roughening due to differentiation, the particuilar
integral has stronger discontinuities than the first-order solution.
Taus 1n the case of a discontinuity in body curvature the_particular

~integral behaves like a cormer solution, while in the case of an actual
corner it behaves like the solution at a step 1n the streamlines
(sketch (1)). These spurious discontinuities must be. cenceled in the
complementary function. For this f
purpose the corner solution is used
again In the first case. In the Jid St) ~ I
second case, another basic solution s ; X
is required which produces an S A
actual step in the streamlines. As AN
indicated in sketch (i), this step AN
solution results from an inverse >
square-root source distribution.

Sketch (1)

To ‘summarize, the first-order solution and complementary function
are' calculated by superposing thei following five basic solutions:

1. Linear source solution - used at tip of polnted body

2. Quadratic source solution - used thereafter for bhody having
continuous curvature

3. Corner solution - used to account.for corner

4, Curvature soluwtion - used to account for curvature discontinuity

5. Step solutlon - used to cancel step in ¥  at corner

Homogeneous solutions.- The required solutions are axlally symmetric
solutions of the wave equation, homogeneous in the space variables. The

order of homogeneity is integral (1 and 2) in the first two cases, and

half-integral (1/2, 3/2, -1/2) in the others. Such solutions have been
studied in detall by Heyes (reference 8). For present purposes @(m),

O
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the solution homogeneous of order m, can be obtained by taking the
‘source distribution S(x) in equation (15) proportional to xB. Tt
is convenient to choose the source strength as -

s(m) (xy = -5-11 2 (16)

where C 1s & normalizatlon constant, so that solutlons of various
orders are related by

o(m-p) - <§’;>P o (m) (17)

For lntegral m, the solutions have simplesgt form if the normaliza-
tion constant C 1s teken to be unity. Then using various relations
for the hypergeometric function (see, for example, reference 9) the solu-
tlons.are found to be glven by

1

.
o™ (x,7) = — < (1-17) op ( ML m2. 030142 (18)
1:3...(2m-1) 2’2" 2

Here the conlcal variable

- (19)

1s the ratio of the tangent of the polar angle to the tangent of the
Mach angle, and so varies from zero on the axis to umnity at the Mach
cone. For integral m, the hypergeometric functions which occur i1n
equation (18) can be expressed in terms of products of 1-tZ end
sech~™M with polynomisls in t2. The first two required basic solu-
tions are obtained Dy setting m egual to 1 and 2, which gives:

Linear source solution (m = 1)

¢ = - x (sech™t - 4/ 1-t7) CPxx=-—}l; - :

Py = - sech™t¢

Pxr =

J——z
F‘ (20) .

NlTD

J1-t%

T

NFD

Ppr =B

t2;l t2

<l
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Quadratic source solution (m = 2)

@:—-Jé'-xz[<l+%t2>§ech t—-—n/lt J q)xxz-sech'lt
_ -1 = ' _ A 1-t2
Py = - x (sech "t - & 1-t%) Pur = B % > (21)
Q. = g’-x(_%'_t-— t sech'1t> - -5 ( -t + sech lt)}

For half-integral m, it is convenient to choose the normalization
constant C as ¥ 271{, so that the solutions have simple values at the
Mach cone. (The difference in normalization for integral and half-
integral m- 1s of no concern, because the connection between them 1s

never used-.) Transforming the bypergeometric function into a more
useful form for this case gives

3
cP(m) (x,7) = — X2 E(l-t)m—
P(m—i—%) A1+t

1 3. 1-t
F<2,m+l ;mEss e (22)

The hypergeometric functions occurring here can be expressed in terms of
products of complete elllptic integraels and algebraic functions of t.
The remaining three requlred basic solutions are obtained by setting m
equal to 1/2, 3/2 and —1/2 For convenlence, asymptotic values valid
just inside the Mach cone (where +t = 1) are also given below:

Corner solution (m = 1/2)

P = - == JF (K-E) ~0 W
q]x = - l" 2A/§ 1 K AL — ._:l:_.
Jx w1 - F3

o - B2ov2 1 <l+t . K) . B

i Jz 1+t Nt X
= x8/2 T (1) M 1et 8 y8/2
T k%2 T (g1t \t 8 x8/2

) 2t2 E—tK> 7 B
Prr B3/2 (1 t)m t 8 x%/2 |
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Curvature solution (m = 3/2)

Cp- - x3/2 §§'[_§A/l+t [(3+t) K - )-I-E] ~ O i
b3 : - : ; -~
cpx=-~/§i‘_ﬂ@«/11?(x-£:) ~ 0
P, = gﬁ%?ﬂl:rt (% E-K) . ~0
S
e = - ik a2 1 L
Ve Tt WLt N )
o - B2/2 1 <1+t"E_K> B -
xx Vx = A 1tt t x
_ B2 2/2 1 1+t 2-t | gZ
Prr T T U T3 Vi <2t2E—tK> TR .-
Step solution (m = - 1/2)
o = 1 a2 _1 o 1
Vx N1+t x
oy = L e 1 (X-E) | Li1 -
x8/2 T (1.4) J/Itt | 8 x8/2 ) (25) .
Pp = B W2 1 <}:E - %) 3 P
¥ x872 T (1.£)/ 1+t \t T8 ya/2

Here X and E are the complete elliptic Integrals erfirStrand second
kind with modulus k =a/ (1-t)/(1+t). The second derivatives of the
step solution are not required.

Use of relations among second derivatives.- All three second derive-
tives of the Tirst-order potential are required in order to carry out
the second-order solution. (See equations (5b).) Considerable labor
can be avoided by calculating directly only one of them, s&y Qyye - .
Then @y and Pry can be obtained from the equation of motion and
tangency condition. Thus the first-order equation of motion (3) gives
immediately an expression for @pp: .
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Pr

I. Qrpy = BZCP_XX - S (26)

Differentiating the first-order tangency condition (equation (10)) with
respect to x gives an expression for @,,. on the surface of the body:

QJH=R” - R!

Py at r = R(x) (27

The computing forms described later incorporate this simplification.

Tables of basic solutions.- With this simplification, the five
basic solutions and their required derivatives comprise 13 distinct
functions. ZEach 1s a power of x multiplied by a function of + alone.
Thus, associated with the linear and quadratic source solutions are the
followlng six functions of 1, which, as indicated, play different roles
in the two solutions:

¢ ¢
Role in Role in
quadretic linear
- source source
Symbol \ Functional form solution solution
: .t
a(t) <-;‘—+% ’c2> sech_lt——gvl—tz -9/x2 —— 1 Sach
. _ = Z—ﬁi
b(t) sech™t -#/1-t2 . -q./x —o/x
c(t) %(-—' ]%_tz— t sech-lt> Co./px _—
> (28
act) sech ™Mt - Py - Py
142
e(t) e (9,0/8) o,./8
1
f(t) _—

-xQ
/l_tz XX R

These functions are tabulated in table I for + ranging from 0,100 to -
0.94%0 by increments of 0.001.% Values are given to six significant
flgures or seven decimsls, whichever is the lesser, and are belleved to
be correct to within one-half unit in the last place. Linear interpola~-
tion results in errors of no more than three units in the last place
except near the beginning and end of the table.

*Tables I and IT are modeled after unpublished tables Ffor caleculating
first-order supersonic flow past inclined bodies which were prepared
for the author at the Rand Corporation.
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Likewise, associated with the corner, curvature, and step solutlons’
are the following seven functions of t:

Role in Role in Role in
curvature corner gtep
Symbol Functional form solution solution solution
8# : _
g(t)  S2JIFE [(3:t) K-bE] -9/x%/2 -~ - )

h(t) 1L';{2—‘./1+t (K-E)

- /Vx Y Y I —

i(t) &%—?JE <%‘- E—) q)r/B,/; _— ——
st BE = oy AEa, R
k(t) 22{? &(lfgt E - K) WK /) | vz op/8 ——

N2

(L) L (K
T (1-t)a 1+t

o
m(t) 2

- E) ———

g (1-t)l~/?t @ E= K> -

x3/2 Pyy x3/2cpx

(x°/2 9.p/8) x°/2q,/p,

These functions are tabulated in table II for t ranglng from 0.100 to

001l. The number of flgures and accuracy are
Linear interpolation results in errors of noc

more than three units in the last place except for certain of the func-

1.000 by increments of O.
the same as for table I.

tilons near the beginning

of the table.

Tg facilitate interpolation, first forward differences are glven

without their algebraic s

ign in both tables.

It ghould be noted that

the differences are actually negative except in the case of the func—

tion f(t) in table I.

Cholce of Intervals

The five basic solutions are superimposed to calculate the first-
order potentlial ¢ and again to calculate the complementary function ¥X.
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The procedure, anelogous to that of Karman end Moore, is indicated in
sketeh (J) for a smooth pointed body.

First, & linear source is added at

the origin of strength sufficient to s
produce tangent flow just at the +tip.
Second, a quadratic source is added %

at the origin of strength (negative N

for a convex body), such that together ) e
with the linear source it produces g P
tangent flow on the body at some ‘ . , £
distance 8, from the nose. Third, A - &r'%q
ancother quadratic source 1s added

with ite vertex shifted downstream so Ske?ch (3)

that 1ts effect begins at the end of the first interval, and its
strength 1s determired by imposing the tangency condition at some
farther distance &; along the body. Any corners or curvature dis-
continuities (or steps in the complementary function) must be accounted
for by adding sultable strengths of the appropriate solutions, after
which the superposition of quadratic sources continues as before.

The proper choice of intervals is of crucial importence. They
should be taken as large as possible, because the computing labor
increases nearly as the squsre of the number of intervals. On the other
hand, the inaccuracy associated with using finite intervals rises with
the square of their length, so that too large intervals lead to unaccept-
able error. Il should be emphasized that the error considered here,
which will be termed "numerical error,” is the difference between the
approximate second-order solution for finlte intervals and the corre-
sponding limiting solution for infinitesimsl intervels; 1t is quite
distinet from the difference between the second-order and exact '
solutions.

Fortunately, the tendency for numerical errors in successive inter-
vals to accumulate is largely offset by the downstream damping of dis=~
turbances. PFurthermore, successive numerical errors alternate in sign
in most cases. Consequently, it has been found sufficient to formulsate
rules according to which each interval alone in an otherwise exact solu-
tion would cause no more than l-percent numerical error. The entire
second-order pressure distribution will then be determined ‘correctly to
within roughly 1 percent of the maximum pressure increment.

Simplification resulting from simllarity.- The dependence of the
Pirst-order solutlon upon Mach number can be accounted for by the
supersonic counterpart of the Gothert rule (reference 6), which is the
similarity rule for linearized compressible flow. This similarity rule
does not hold to second order, However, carrying out the usual similar-
ity analysis shows that it holds approximately for the partlculaer inte-
gral, which 1s the primary source of numerlcal error. (The similarity
for the particuler integral fails to be exact only to the extent to




20 - NACA TN 27Lk

which B -differs from M, which 1s important only in the transonic
range.) Therefore, any measure of numerical inaccuracy in the second-
order solution may be expected to follow roughly the ordinary super-
sonic similarity rule. It 1s clear that this approximate result is
adequate for estimating lengths of intervals, because moderate errors
in interval length will not appreciably affect the solution. As a
consequence, rules for choosing intervals which have been determined
at one Mach number become universally valid if restated with thke

radius R replaced throughout by BR, the reduced radius of the super-
sonic similarity rule {(or possibly MR, since the approximate similarity
rule does not distinguish between B and M). This conclusion, which
greatly simplifies the formulation of rules, has been confirmed by a
number of numerical calculations.

First interval for pointed body.- If a pointed body begins with a
conical nose of finite length, the first interval is, of course, taken
equal to the length of the cone. Otherwise, the meridian curve will
ordinarily begin with finite curvature. For a specified limit of
numerical error, the meximum permissible length of the first Interval
must be proportionsl to the initial radius of curvature, which 1s the
primary length in the problem. The factor of proportionality will, of
course, depend upon the shape of the body. If the meridlan curve is
analytic, dimensional analysis combined with the supersonic similarity
rulesénﬁicates that the first Interval is given by an expression of the
form

1 . R.t11
8o = —— Gp <BRo': ——, "'> (30)
MRo" " |

Here Rp', Rp'', Rp'!' are the first three derivatives of R(x) eval-
uated at the vertex, and the dots indicate that no eppreciable depend -
ence upon higher derivatives is to be expected. Indeed, for slender
smooth bodies even the second varisble RO"'/(BRO"E) ie normally very
small compared with the first. Hence it may be assumed that the func-
tilon G, does not depend significantly upon its second variable, so
that the length of the flrst interval is gilven by

1

=m%(wo') , (31)

o

It is now clear that the body shape need not be analytic throughout the
first intervel; i1t is sufficilent that no violent changes in curvature
occur. - : - S

SThat the denominator should be taken ag MRy rather than BRy, is
suggested by the result of equation (32).

iy
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The form of the function G, can be determined by analysis,
because the second-order solution at the end of the first interval of
& general ogive can bhe calculdted exactly as well as approximately if
the interval is very short. Although the result is formidable, it
simplifies greatly in the 1limiting case when pR,' approaches unity
(which corresponds physilcally to the Mach cone becoming tangent to tHe
nose). In this case, for a relative numericael error A¢X/¢X in stream-
wise veloclty perturbation, the length of the first intervel is

Vo M|Ro? |

By~ 2 —L  (1-g%R,'2) /|2, /4] as fRo'>1  (32)

Numerical examples show that this asymptotic form is, with a revised
constant of proportionality, a good approximation to the fumetion
throughout the range of practical application. The relative numerical
error at the end of the first interval will not exceed 1 percent 17°

I

Bo = £ ———— (1-§7Ry'2) (33)
8 MIRO,7|

It is conceiveble that an unusual body shape might be encountered
Tor which the curvature would change considerably over this length., If
so, the sbove rule would not apply (the variable RO"'/(ﬁRO"E) in
equation (30) would not be negligible), and some experimentation would
be required to ascertain how much the intervel should be reduced.

Internal intervals.- At any polnt on & smooth body, the length of
the next interval will be proportional to the local radius, wlth the
factor of proportionality depending upon the body shape in the vicinity .
of the point. If the meridian curve is analytic, dimensional analysis
together with the supersonlc similarity rule indicates.that for a
specified 1imit of numerical error the length of the interval from the
nth to (n + 1)st point is given by

Bn = BBy G1(RRp', BERan", BsRn?Rn""---) (34)

The third variable here corresponds to the second varisble in equa-
tion (30); its form is different because R rather than 1/R't  is
taken as the primary reference length. (The second variable here has
no counterpart in equation (30) because R 1s zero at the tip.) For
a smooth slender body, the third variable iz ordinsrily very small, as

This rule ordinarily permits greater first intervals than the rule
8o = 0.025/B times initial radius of curvature which was previously
suggested in reference k. )
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are all subsequent varlables which Involve higher derivatives. Then
according to the argument used previously, the function G; depends
significantly upon only its first two variables. This conclusion is
relnforced by the empirically determined fact that discontinuities in
curvature must be accounted for separately, but not Jumps in third and
higher derivatives. Hence the nth interval is given by

8n = BRp G1(BRp', B®RpRp'-') (35)

As before, the assumption that the body is analytic can now be replaced
by the requirement that no violent changes in curvature occur.

Analytic determination of the function G; seems impractical.
Its detalled form could be determined experimentally by calculating a
number of solutions using intervals of various lengths. " However,
experience suggests that for the body shapes encountered in practice G;
may be taken as a constant. The relative numerical error will appar-
ently not exceed 1 percent if internal intervals for bodies without
corners are chosen so that

. N | (36)

Modification for corner or curvature discontinuity.- Two polnts
must be chosen at any discontinulty in slope or curvature, one Just on

E

interval. The relative error will
l .
L Pe 73 e (57

each pide, as indicated in sketch (k). A corner so strongly affects

- - the subseguent flow field that it has
Cle b P. been found necessary to reduce the next

CH/

R, apparently not exceed 1 percent if the

l ,"—‘é%"i interval followlng a corner is taken

to be

Sketch (k) where R, 1is the radius at the corner.
Thereafter, intervals can be chosen according to the rule for smooth
bodles (equation (36)).

Limitations of rules.- These rules for choosing intervals are
intended only as guides and must not be followed blindly. Although
adequate. for most bodies, they may fall for unusual shapes, particu-
larly those having rapid changes In curvature. For example, the rule
for choosing Internal intervals (equation (36)) does not apply to the
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corrugated body shown in sketch (1). 1In this case the variable
B°Rp2Ry''! which was taken to be very

small in equation (3k) 1s proportional k‘li——ﬂ
to (R/A)%, and so becomes. arbitrarily — o

lerge as the corrugetion wave length
1s reduced. It is clesr physically
that the interval should in this case
be chosen as some fraction of the
wave length. Fortunately, the fact
that intervals have been taken too
large usually reveals 1tself by
excessive gcatter In the final
gecond-order results.

Sketch (1)

Alsc, the rules have been developed for the purpcse of calculating
flows at moderate or high supersonic speeds. They may accordingly
become invalid at Mach numbers only slightly greater than unity, where
they should involve the transonic similarity parameter, R'/B.

As in the case of solution by the method of characteristics, the
only infallible rule (which may be invoked in case of doubt) is that
the intervals are sufficlently small if further reduction causes no
discernible change In the result.

The rules glven above are bhelleved to be somewhat conservative for
normal shapes. In some cases, therefore, experience may indicate that
the length of the intervals can be increased. It seems inadvisable,
however, ever to double the prescribed values; not only 1s the scatler
quadrupled, but successive errores then accumulate to such an extent
that the result departs progressively farther from the true solution
with distance downstream. ‘ '

Description of Computing Forms

Standard computing forms have been prepared which largely reduce
the second-order solutlon to routine calculation wlth a desk machine,
Form A is used for bodies having continuous curvature. Torm B is an
insert to be pasted into form A to account for a corner or disconti-
nuity in curvature. Provision is made for six polnts beyond the tip
of a pointed body, which 1s adequate for most purposes. The forms can
readlly be extended to handle longer calculations.,” Coples of the
forms sultable for photosensitive reproduction are enclosed.

"Thus 1if one extra point is required, every row on each side of forms A
and B which now extends to column Fs (except rows to , @ s
and of form A) is extended to form an additional column labeled
P+, and below row @ of form A 1s inserted a new group of rows iden-
tical with rows to on the left and @ to @ on the
right, but labeled " and containing blanks only in colum PE,.
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The desired values of Mach number and ¥ are entered at the top
of form A, together with values of x,R,R', and R'' at points along
the body chosen according to the rules formulated above. Then the form
can be given to a computer together with tables I and II. The solution .
for a typical ogive or boasttall can be calculated in from 5 to 10 hours.

As the solutlon progresses along the body, the resulte are found as
differences of increasingly large numbers. Consequently, it 1s advisable
to carry all computations to six significant figures or seven decimal
places, whichever is the lesser. It 1s for thls reason that tables I
and IT must be so extensive. It 1s not, of course, necessary to pre-
scribe the problem with such accuracy; 1t is suffilicient to give M, 7,
and the body shape to three significant figures.

Detalls of form A,- The left half of form A is devoted chiefly to
the calculation of the first-order potential @ and its required deriva-
tives. The particular integral ¥ is also found in the last 23 rows of
the left side. The right half gives a parallel calculation of the com-
plementary functio X. ‘The second-order pressure coefficlent is
obtained in rows , 8nd the corresponding flrst-order result,
if reguired, in rows @ “ ' : '

Following various preliminary calculations in rows @to , each
group of from 10 to 13 rows bounded by double lines comprises a separate
basic solution. The first such group (rows (04} to ) provides for
8 linear source solutlon beginning at the orig in case the body has
a pointed tip. It may be noted that a stratagem has been Introduced
in calculating its effect at the tlp. There both x and R are zero,
so thaet the value of the conical variable t. gilven by equation (19)
would be iIndeterminate. This diffiliculty is. surmounted by identifying
values at the tip with those at the end of a tangent cone whose length
is arbitrarily chosen, as unity, as indicated in sketch (m). The requi-
site modification of given values in the first column is indicated by

(R) asterisks in rows @EQ, (:), and
Each of the subsequent six groups
(coded @ to ) provides a quad-
ratlc source solution, the first
beginning at the origin. Each of |
these seven groups is separated into
three subdivisions: first, determlna-
tion of the conical veriable t
(row ) end interpolation of the
required functions from teble I;

Sketch (m) second, calculation of the required

strength of. the solution (row (-s)) from the tangency condition; third,
calculation of its contributionf to -@, -@y, ®./B, and -@u (rows (55
to GEE)) at each of the polntg P, to R. '

.
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These separate contributions are gdded to gbtain the corresponding
complete first-order results in rows ‘ED to . Then equations (26)
end (27) permit the calculation ¢f the TemainiNg two second derivatives,
- (row ) and' @ (row ‘5; }. TFinally, equationg (5) for the
particular Integral are used to Getermine Vo /M2 (row Y, W /ME
(row ‘ﬂ; ), and -¥/M° (row (:)), the last being requi¥éd only on each
side of every corner.

On the right half, various quantities required in calculating the
complementary function X are assembled in rows <:> to . There

follow seven groups of three or four rows each which are the second-
order counterparts of the adjacent first-order groups, a linear source

solution in rows and quadratic source solutions in rows
to . For each group, the second-order tangency condition ylelds
a weighting factor (row ) which multipliles the first-order results

to give the corresponding Tontributions to the complementary functlon.

Thus the contributions to -Xy and Xy/B are found in rows Gu

v@ 8 Adding these together with the components due to the partlcular

integral glves the complete second-order velocity components —¢X

(row and ¢ /B (row .) Then the second-order pressure coef-
ficient at each point is determined in row from equation (14).

The first-order pressure coefficlent, if required, is likewise obtained
in row @

Details of form B.- The left half of form B provides a corner solu-

tion (rows (:)) followed by a curvature solution (rows (:)) for the
first-order potential. Both are inserted at a corner; only the latter
1s used at a curvature discontinuity. The two groups are similar in
structure tc those of form A, with the addition that @xr/B is also
calculated (rows ET)) for later use.

The right half of form B contalns the corresponding corner and
curvature solutions for the complementary function. In addition, a
step solution is provided (rows (:} ) which, as discussed previously,
is required in the complementary fumetion to neutralize a step in the
particular integral at a corner. This step solution is placed adjacent
to the first-order corner solution with which it is assoclated. Simi-
larly, the cormer solutlon 1s placed adjacent to the first-order curva-
ture solution, with which it is associated even if the body has no
corner. ‘The curvature solution is not required in the complementary
function except at a corner. At a corner the curvature discontinuity
is s0 great that it must be accounted for at least approximately in
order to preserve numerical accuracy. Its strength cannot be calculated
exactly in terms of previously determined quantities, but fortunately
curvature and corner solutions are so intimately related that it

81t may be noted that the coding is mnemonic to the extent that rows
and are proporticnel to the first-order velocity perturbations
u and v, and rows @ and @ to the second-order values,
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suffices to take them in the same ratio in the complementéry function &as
in the first-order solution. -

Use for first-order solution alone,- A very accurate first-order
solution is found in the course of the second~order computation. The
present scheme can therefore be simplified if only a first-order solu-
tion is desired. Except for rows Q?Q to @z) , only the left halves of
forme A and B are used, and form A can be terminated with row and
form B with row (because curvature discontinulties need not be
accounted for). oreaver, the following rows can be deleted from
form A:

@E 3 ; all ’é, ’s, @'s, and @'s; and

and the following from form B:

‘I’i, and (:)

The restrictions on interval length can be considerably relaxed.
An analysis similer to that described previously shows that the first
interval for a polnted ogive can be taken as’

Ro? - -
_—C ‘/1'5230'2 (38)

A few numerical examples suggest that subsequent intervals can be taken
at least twice as large as for a second-order solution, sc that

2FRy except just behind a corner (39)
‘ 9

8n = 7
BRn Just behind a corner

PRACTICAT USE OF METHOD

The following instructions sre intended to permlt the reader to —
apply the method without reference to the preceding detailed discussion.

Applicability
O ————— ‘ ——

The method gives both the first- and second-order velocities end
pressures-at the external surface of a body of revolution in supersonic
flow provided that:’ ’
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1. The body has a pointed nose, or has a sharp-edged open nose
with purely supersonic external flow at the entrance, or is a boattail
followlng an infinite cylinder.

2. The body contour is continuous (corners are permitted, but not
steps), and has finite curvature (except at corners).

-1
3. The slope of the contour is everywhere less than (M2 - 1)
the slope of the free-stream Mach cones.®

In order to take advantage of the tables, the slope must in fact be

novhere greater than 94 percent of this value. Furthermore, the solu-
tion can be carried back only to the point at which the radius of the.
Mach cone from the nose has grown to ten times the local radius, as-

indicated in sketch (n) for an open-nosed body. The solution could be
continued beyond thils polnt only by 1 A Yy
extending the tables according to -~ I\
equations (28) and (29). -

Choice of Points : _ - i
-~
For normal bodles, polnts on the < |

body are chosen according to the fol- ~

lowing rules. These rules may fail 1f .

the curvature changes unusu2lly Sketch (n)
rapidly; this will be revealed by excessive scatter in the second-
order solution, which indicates that the intervals must be reduced.

1. Choose point P, at the vertex of a pointed body.

2. If a pointed body has a conleal nose of finite length, choose
point P, Ilmmediately behind the base of the cone, Otherwise, choose
P, at a distence behind the vertex no greater than

1-p%Ry "
g = ——2
8M|Ro Y|

where Rg! and Ro'! are the slope and second derlvative at the
vertex.

3. Choose point P; immediately behind the start of an open-
nosed body or boattall.

8Although there 1s no absolute limitatlion on negatlve slope, the method »
becomes lnaccurate when the magnitude of the maximum negative slope

exceeds (M2-1)1/2,
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4. Wherever the body has continucus curvature, choose point Pn;l
beyond point Py no farther than .

Bn = BRn 7 7 L : . 7 uhv

where Ry 1s the radius at P,.

5. TFor a dlscontinuity in slope or curvature, reduce the preceding
intervals if necessary so that a point falls exactly upon the discontlnu-
ity. Associate thls polnt with the body shape Just shead of the discon-
tinuity. Choose the next point at the same abscissa, but associate 1t
with the body shape just behind the discontinuity. An exception arises,
however, 1f the discontinuity follows a conical tip or infinitely long !
cylinder, or is the lip of an open-nosed body; then (as prescribed by '
rules 2 and 3) only a single point 1s required, and 1s associated with =
the body shape Just behind the discontinulty. ' £

6. Choose the first interval behind & cormer no greater than
1 A o -
5, = E BRe . | —
where Rc - is the radius at the corner. A boattall or open-nosed body
is to be regarded as starting with a corner i1f ite inltial slope 1s

different from zero. The previous rules apply to subsequent intervals. : N

Examples of choice of points.- The choice of points for four typi-
cal bodies is- indicated in sketch (o).

8ketch (o) B

Preparation of Computing Form

Form A is prepared for computation in the following steps:

1. Enter the deslired free-stream Mach number M in rOW’(:) to
three significant Tigures.
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2. Enter the desired value of the adimbatic exponent ¥y in
row to three significant figures (1.40 for air).
®

3. In the col corresponding to each of the points P, enter
the abscissa in rowm-@ , body radius in row @ s, slope.in row @,

and second derivative 1n row to three sigmificant figures.lo How-
ever, In columm Pgq (#hich is TUsed only for a pointed body) indetermi-
nate forms are avolded by replacing the abscilssa, radius, and second

derivative by unity, the slope, and zero, respectively, as indlcated on
form A by asterisks. The origin for measuring absclssas must be taken
at the tip of a pointed body, but is arbitrary for other shapes.ll The

unit of length is arbitrary, but it is usually convenlent to measure in
semicallbers.

L. If thf body is pot pointed, strike out column P, and rows

to (:) and to ég§.

5. If point Py 1lies just behind a corner or curvature disconti-
nuity, cut out and discard all rows labeled . Replace these by
pasting in form B for & corner, or the portion of form B below the
double line for a curvature discontinuity, with the first column alined
below column Pp of form A. For example, sketch (p) shows schematically
the modification reguired
for a discontinuity between

points P, and Pz, as on el @ o= Top of
the first body shown in W% % Form A
sketch (o). Note that a % I down 1o
boattail or open-nosed body A7) row
ig to be regarded as start- Z /?/le E : @
ing with a cdrner unless /!
the initial slope .is zero,
and with a curvature dis- Form B
continuity unlesgs the
initial curvature is zero.
Bortom of
Computing Form A
below
row @3

The computing instruc- y
tions on forms A and B are Sgetch (p)
intended to be completely self-explanatory. As noted, all calculations
should be carrled to six significant figures or seven declmals, whichever
10care should beftaken to give R' and R!'' +the proper algebraic slgn.

llAn exception arises in the unilikely case of an open-nosed body or
boattall which starts with zero slope and curvature, In order to
avoid indeterminate forms in this case, the origin must not colncide
with the start of the contour.
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is the lesser (regarding given data as exact to that accuracy). The
tables should be interpolated.linearly, noting that the first differences
are gilven without algebraic sign.

Because the computatjons are rather involved, with only partial
checks at rows (}3 and , 1t has been found expedlent when possible

to have two computers carry out the same solution simultaneously with
frequent comparisons. Typical shapes can be solved in from 5 to 10 hours.

Results -

The guantities of interest obtalned at each point of the body are:

Flrst-order quantitles

Row

S
Row (::) : q&/ﬁ = %.Vé}
‘IE’ o

8
L]
"
1

Row

an
—~
—
-

Second-order quantities

Row ‘EE'
Row ‘EE’ : 1+ ¢, = u£2?
Row (::) : CP(E)

Only three significant figures should be kept in the final results.

;‘S~
~
™
|
Wi

Exemples

Before calculating a new case, the reader may wish to check his
computing procedure on the flrst few columns of & known solution. For
this purpose, numerical values from various intermedliate rows of the
computing form are given below for & 6-caliber-long circular-arc oglve
at a Mech number of 3. The significance of these rows 1s also indicated.
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Dimensions are measured in semicalibers, and the intervals have been
chosen slightly smaller than the limits prescribed by the rules in order
to give slmple values of x.

M:i1 3
yil2 1.4
PO Pl Pz PS
x: |13 | *1 2.00 2.80 3.90
R: {1k *.168 .307 Jik .5h6
R':115 .168 .139 .128 112
R'':|16 | ¥0 -.01k2 -.01h1 -.01k41

-p:[20 | .0158906 | .0305140| .0413536| 054978k

“,:[21 | Lolk11k6 | .0333807] .0295479| 0239671

@./B:122 | .0593969 | .04o1k39] .oh52548| .0395979

-p__ 23 | .0364553 | -.0001277{-.0011030 |-.0052kke

— V/MB: |45 | 001806k | -.0002293|-.000380k |-.0006239

Yp/MZ: (49 | 0037346 | -.0019991 |-.0021893 |-.002823k4

—= @ /p:[62 | .0567766 | .0kT5034| .0L39LTE| .0386489
—t~ 14+4,:163 | .950400 | .96340k | .968955 | .975150

(2).173 | .0830 0606 | .0506 | .ouo3

cplP):|83 | L0660 .05L% | .ou59 | .0376

Note: The asterigks serve as & reminder
that in column P, ‘the actual values
of x,R, and R'' must be replaced by 1,
the value of R', and O, respectively.
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The flrst- and second-order pressure distributlons for the complete
ogive are shown in sketch (q) in comparison with & solution by the

N N N O

.08 : : : — ;
\ ° Method of characteristics
.

— Second-order solution
06 > ,
) ~ 4 \[ — — — First-order solution
~

0n BRI ]

~N

—
\J[ .
-.02 . =3

o L5 30 45 6.0 75 50 8 (20
X, semicalibers

Sketch (q)

numerical method of characteristics glven by Rossow in reference 10.

As a further example, corresponding results are shown in sketch (r)
for a 3-caliber ogive at a Mach number of 1.5.

of T T T ] T I
\ o Msthod of characteristics
3 io‘ : S#cond-order sofution
- k -
~ © — — —First-order solution
~
2 T { - _
) ., N wers < ;
/ \ —
. N X cal. T
~
~
o)
\\
- . I~
M >
~
=/
o / 2 J 4 5 6
x, semicalibers
Sketch (r)

Ames Aeronautlcal Laboratory 7
National Advisory Committee for Aeromautics
Moffett Field, Cslif., May 12, 1952
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TABIE T.— LINEAR

NACA TN 274k

AND QUADRATIC SCURCE SOLUTIONS

v ] e v(%) (6) | am o(5) ()
2100 | JT5T785h amoo | 1.9982% sso | 4.062528 mors | 2.99322 1ooo| 9.93987 sesi | 1,0050h 10
J101 | WT3305F 47so [ 1.9883% sm1 | 4.TTH53 4s78 | 2.58322 seo | 9.65036 srs7v | 1.0051k 1o
102 | L TH80L 4700 {1.97853 ovo | #.T2UTS 4s82 | 2.97332 es1 | 9.75279 oses | 1.0052k 11
.103 | JTH360k semz [1.96883 ge1 | 4.6T093 47er | 2.96351 emr | 9.65710 gams | 1.00535 1o
0k | L738952  4s04 |1.95922 ome | 4.62802 47o1 | 2.95380 sea | 9.5632k smos | 1L.005K5 11
105 | JT3H3UB  gmmas |L.GUST0 sez | 5.58100 4e14 | 2.944LT ws3 | 9.kT116 ooas | 1.00556 11
106 | . T29T90 4312 [1.98028 sae | 453487 «saa | 2.93464 esd | 9.3808L sear | 1.00867 1o
107 | $T252T8  <ae7 |1.9309% o2m | B.38957 4das | 2.92520 spae ) 9.29214 aros | 1L.005T7 11
J108 | JTR0B11 qaz« [1.92169 s1s | 414509 4ser | 2.9158h ser | 9.20510 semds [ 1.00388 11
W109 | JTL638T 4a7s [1.91253 gos | B.402A2 4201 | 2.90657 sls | 9.11965 easy | L.O0%99 12
10 [ JTI2008  aze (1490345 ege | 435851 4214 | 2.89738 s10 | 9.0357h ez40 | 1,00611 211
121 | JTOTET0  gops |1.89%46 goz | 4.31637 <141 | 2.88828 gsos [ 8.9533% sces | 1.00622 11
W12 | WTO033T5 4pms | L5554 mas | 42TH9E 40es | £.87925 sa« | 8.8T239 7es1 | 1.00633 12
113 ] .699120 4214 |31.8T6TL o7s | %.23%27 4ooo | 2.87031 asar | 8.79288 7e14 | 1.00685 12
JXh | 694906 41qw |2.86796 pas | 51927 gpaz | 2.8614% grg | 8.TIMTE 7eve | 1.00656 12
W15 | J690T3L  41as |1.85928 gao | 415495 pees | 2.85265 a2 | 8.63796 7me7 | 1.00668 12
W16 | L6865 wons | 1.85068 psp | 4.11630 ss01 | 2.84393 es« | 8.562k9 74ls | 1.00680 12
ST | 682598 (qmp [1.8h216 _p4e| 1.0TE29 s7ae [ 2.83529 es7 | 8.48831 7Tame "] 1.0062 18
.118 1 .678439 4opa [1.83 Ba7 | h,0h091 sa7r | 2.826f2 dso | B.hik3r 7i7e | 1.00TOk 1=
J19 [, 6THII6  ggpe 1.82533 ool | h,00hihk =eir | 2.82822 e4s | B,38385 7ass | 1.00716 1e
<120 | 6TOR30 aeso |L.81702 eae | 3.96797 amss | 2.80979 sss | B.27312 aggss | 1.00728 12
121 . gols [1.80878 17 [ 3.93238 omoe | 2.80143 gee | 8.2037F eazs | L.00THO 1s
2122 | 68565 aseo |1.80061 a0 | 3.89736 sa4e | 2.7931k aps [ 8.135%9 a714 ] 1.00T53 1»
2123 | 658685 ossae [1.79251 @04 | 3.86290 aszse | 2.70291 mre | 8.06835 ssor | 1.00765 1s
2% | 654839 a@e1a | L.TBRLT 1e7 | 3.82898 sass | 2.TT6T5 mos | 8.00228 assos. | 1.00778 1s
1253 | 651027 a77e [ 1.TTE50 7m0 | 3.79959 azsa | 2.76866 moa | 7.93725. sass | 1.00T9% 12
126 1 (GHT248 474 | 1.TEBEOQ 784 | 3.T62T1 azar | 2.76053 »e7 | 7.87326 azco | 1.00803 1e
J27 | L643502 avim | 1.T60T6 77e | 3.7303% s1me | 2.75266 7e1 | 7.81026 ezae | 1.00816 1a
J128 | (639787 pees [1.75298 7re | 3.69B45 a140 | 2.TMUTS q@s | T.T4E2E @107 | 1.00829 14
29| (636104 ggmy | 1.TH526 Tms | 3.66705 sosa 2.73690 278 T7.68T27 so14 1.00843 1s
130 | .632k53 gapx |1.T37T60 7m0 | 3.63612 soer | 2.72922 o7s | 7.62703 sozs | 1.00856 1a
130 | 6280832 amgy | 17000 7ma | 3.60565 scoa | 2.72139 7er | 7.56780 seas | 1.00859 14
D132 | (625281 wmeo | 1.7225T 74s | 3.5T563 zoog | 2.TL372 yaz | T.5094T s7x7 | 1.00883 1s
21331 J6R1EBL amaz | 1.TLH99 mua | 3.5M60% se1s-| 2.70610 7ws | T.5200 sesz | 1.00896 1<
134 | 618149 suoz [L.TOTHE 7ay | 3.51689 a2a7s | 2.6985% 7m0 | T.39538 ss7a | 1.00910 24
135 |- J6IMENT nure | 2470019 7a1 | 3.48815 paaz 2.69ﬁ 74s | T.33960 m4ps | 1.0092k 14
J136 | 611173 aeqs | Lo 728 ! 3.45983 prpa | 2.68339 cap | T7.28462 sy | 1.00938 . 14
1371 L60TT2T gz | 1683 7m0 | 3.43190 29ma | 2467620 7os | 7.23045 sze1 | 1.009%2 14
(1381 (608309 gagy | 1.6TBL2 g | 3.BOM3IT opie | 2.66885 wog | T.1TTOM sezes | 1.00966 14
(139 | J600918 spmg | Lo6TI2T 710 | 3.37722 oa77 | 2.66156 72¢ | T.12W4L =190 | 2.00980 1s
2240 | 597354 saar | 1.66R1T 7o¢ | 3.350k5 2840 | 2.65432 s | 7.07251 siry | 2.00995 1«
L[ 59E21T sell | 1.65713 700 | 3.3240% s2emos | 2.65713 7is | 7.0213%k so4s | 1.01009 1m
k25 azas | 1.65013 ees | 3.29801 zmep | 2.6h000 7o | 6.97089 4975 | 1.0102% 14
L1k3 ] 587621 s2eq |1.68318 eas | 3.27232 zsas | 2.63291 7os €.92114 apor | 1.01038 21m
LIk | B5BU3EL sese | 1.63629 eew | 3.28697 z2s00 | 2.62586 ass | 6.87207 4s<o | 1.010%3 1a
LIAS | 881127 ezic | 1.629kk emo | 3.22197 s«ea | 2.61887 ees | 6.82367 a7rs | 1.01068 1s
JAKSH J5TT9LT siss | 1. e7s | 3.19729 aqas | 2.61192 eso | 6.TTB 4720 | 1.01083 1s
ABT | 5ThT32 s1e1 | L.61569 evi | 3.1T29% 2com | 2.60502 sas | 6.T2882 4e47 | 1.01098 1e
L1M8 | 5TI5TL sia7 | 1.60918 amse | 3.15851 2a7z | 2.59817 es1i | 6.68235 4ses | 1.011lh 15
L1457 56843k g11a | 1.60252 esi [ 3.12519 amsl 2.59136 arr | 6.63649 4mas | 1.00129 1s
150| .565321 soso | 1.59551 es7 | 3.10178 asiz | 2.58459 erz | 6.5912k <468 | 1.01144 1as
1511 562231 sces | 1.5893% ess | 3.07866 2282 | 2.5TTB7 esr | 6.54658 440s | 1.01160 1s
W152 | 559163 o044 ) 158261 e4s | 3.0558% ommp | 2.3T120 ess | 6.50250 4am1 | 1.01176 1s
2153| 556119 posze | L.5T633 e4a | 3.03331 zze3 | 2.56456 asa 6.55899 <zes | 1.001191 1s
L3R 553097 gooo: | 1.56990 aso | 3.0106 2197 | 2.55T9T7 ess | 6.%1604% 240 | 1.01207 16
35 550097 2prg | 1.36300 sas | 2.98909 2170 | 2.55142 em1 | 6.3736% 4lss | 1.01223 16
J156( BATII8 zoms | 1.55T15 as1 | 2.96739 mi4e | 2SHAGL acr | 6.33078 <1s¢ | 1.01239 ir
57| SMALER gpas | 1.9508% ezr [ 2.94595 2117 | 2.5384h e4s | 6.290kk soma | 1.01256 1s
. SH1226 ggaie | 1.5HM5T @z | 2.925T8 z0pe | 2.53201 sep | 6.25961 4001 | 1.01272 27
159 338312 2853 1.5383k 19 | £.90386 z0ae 2.52562 ass 6.20930 ssaz 1.01289 1e
2601 .535k19 1.53e15 2.88320 2.51927 6.16948 1.01305

ERY
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TABIE I.— CONTINUED

alt)

b(t)

c(t)

at)

e{t)

2(t)

.219.

535419
.532546
529693
526860
524048

5125k
518181
515726
512990
510273

0T5Th
-50189k
-502232
- 599567
-Lg6g60

k94351
491759
L8918k
486626
481085

481361

za73
2093

aTe4

2778
2785
2738
2717
2899

‘2880

2e82
ac4s
2027
2808

2582

2358
2541
2524

2402
2478
2460
2444

2426
2414
asgs

23288
2338

2324
2811
2285

2208
2254
2241
2227

2218
2201
2187
2174
2181

2148
2laa
2123
2111
2098

2088

1.53215 sis
1.52600 €11
1.71989 o7
1,51382 oo+
1.50T78 sws

1.%0179 =se
1.49583 =e2
1.48991 =s8
1.48%02 mas
L7817 se1

1.47236 =78
1.466%8 =75
1.46083 =72
1.45512 se7
1.459k5 =as

1.%4380 =81
1.43819 ==7
1.43262 =5s
1.42707 =s1
1.k2156 =48

1.K1608 sam
1.41063 =42
1.40521 sss
1.39582 =as
1.39U4T mas

1.3891k mao
1.3838% =m27
1.37857 =ma=
1.37334 s21
1.36813 sis

1.3629h s1s
1.35779 =iz
1.35267 sm1o
1.3%75T sor
1.34250 mos

1.33T45 o1l
1.3324k 4@
1.32745 4se
1.3225%9 484
1.31755 481

1.3126% 488
1.30T75 4ss
1.30289 <e«
1.26805 481
1.2932%k 479

1.288h5 47s
1.28369 474
1.27895 471
1.2Th2k <&
1.26955 &7

1.26488 <e4
1.2602k 482
1.25562 480
1.25102 458
1.2h6hL 4m=

1.2R189 4==
1,23736 «m1
1,22085 449
1.22836 447
1.22389 <44

1.21945

2.88320
2.86278
2.8k261
2.82267
2.80297

2.78350
2.76L426
2.75523,
2.72643
2.70783

5.68945

2.67128
2.65330
2.63553
2.61795

2.60057
2.58338
2,56637
2.5455h
2.53290

2.916k3
2.5001h
2.484h02
2.,46806
2,h5228

2,h3665
2.}2119
2.40588
2.39073
2.3T5Tk

2.36089
2.34820
2,33165
2.31724
2,30298

2,2888%
2.27486
2.26101
2.2129
2.23370

2.2202%
2,20692
2.19371
2.18063
2.1676T7

2.15583
2.1k
2.12951
2,11703
2.1046%

2.09239
2.0802,
2,06820
2.05636
2,05443

2.0327L
2.02108
2,00956
1.9981L
1.98682

1.97560

lagg
la7z
1358
la4s
lasza
1sal
108
las4
1271

1281
1248

iels
1194
117z
lles

1142
1la2

2.51927 saz
2.51295 e=27
2.50665 ea4
2.%00%k 8a0
2.hgL2l eis

2.585808 e1a
2.48195 eos
2.47586 mos
246981 ko2
2.46379 599

2.45780 s=os
2.k5185 =s2
2.514593 s=ea
2.44o0k =88
2.k3419 =82

2.42837 =78
2.42258 b&TS
2.11683 =78
2.41110 s=ss
2.h0541 e

2.39975 =es
2.36412 =e1
2.38851 s=sr
2.3829% sss
2.3773% s==2

2.37188 muw
2.36639 =48
2.36093 =43
2.35550 =40
2,3%010 sa7

2.3k473 sas
2.33938 s=a2
2,33405 =g
\2.3287T ==t
2.32330 =24

2.31826 =22
2.3130% =1
2.30785 mis
2.30269 =14
2.29T05 =12

2.29253 =0
2.2873% so7
2,28227 =04
2.2T723 =0z
2.2T221 489

2.26722 488
2.26224 493
2.25729 482
2.25237 <81
2.2hThE 4ma

2.24258 4zs
2.23772 482
2.232689 4m2
2,22807 4me
2,22328 478

2.21850 «7=
2.21375 47=
2,20902 471
2.20431 4eo
2.19962 487

2.19495

6.16948
6.13015%
6.09130
6.05292
6.01500

3.9775h
5.9%052
5.90393
5.86778
5.83205

5.79673
5.76182
5.72731
5.69319 -
5.65946

5.62611
3.59313
5.5605L
5.52826
5.19636

5. k6HBL
5.k3361
5.h027h
5.37820
5.35199

5.31210
5.28253
5.25326
5.22k30
5.1956%

5.16728
5.13921
5.11143
5.08393
5.05671

5.02976
3.00308
497667
k.g5052
h.9ph62

.89898
%.87359
k. 8481
4.82354
L4.79668

B.TTkBS
L.75025
L.72628
k.T025k
k.67902

L.65572
k.63263
k.60976
4.58710
L. 56k6Y

».54239
£.5203%
L. h58k9
4. 47683
k.E5537

)

as3s

3782
a7468

aroz
assg
seLls
as73
3532

3461
3451

2e08
2641

2830
2u84

ass
2480

2443

2420
2087
2574
2952
2330

21e6
2148

1.01305 17
1.01322 17
1.01339 17
1.013% 17
1.02373 17

1.01390 17
1.01k07 7
1.01424 18
1.01kh2 17
1.01459 18

1.01k77 18
1.01k95 1e
1.01%13 1s
1.01531 18
1.01549 218

2.01567 19
1.01586 18
1.0260L .18
1.01623 19
1.01642 18

1.00660 19
1.01679 =20
1.01699 18
1.017T18 1s
1.0X737 18

1.01756
1.01776
1.01796
1.01815
1.01835

1.01855
1.01876
1.01896
1.01916
1.01937

SRBER 8BBDBS

1.0195%7
1.01978
1.01999
1,02020
1.0204L

1.02062
1.02083
1.02105
1.02126
1.02148

BRERR

N
-

1.02170
1.02192
1.0221Y
1.02236
1.02258

1.02281
1.02303
1.02326
1.02349
1.02372

1.02355
1.02418
1.024k1
1.0246%
1.02488

BEBR BBNKEE RRAED

$EBE B

h
»

1.02512

A
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T

t at) B(t) e(t) alt) e(t) £{t)
.220 |.392409 1870 [1.22045 442 | 1.97560 1ils | 2.1949% 465 [3.43409 2108 {1.02512 a8
221 | .39043G 1838 |1.21503 441 | 1.96547 1103 | 2.19030 4e3 [h. k1300 =20b0 [1.02535 a4
222 | 308480 1m4s |1.21062 4e0a | 1.953L% los4 | 2.18557 461 |L.39210 =2oT® | 1.025%9 24
.233 | .386%32 igsr |1.20624 4oe | 1.9L230 1ce« | 2.18106 41s=p (k.37 20m3 |{1.02583 24
225 | .3B4595 1gg7 |1.20188 4o | 1.93166 107e | 2.1T64T 4=y |4.35085 goor | 1.02607 ==
225 | .382668 1s1s | 1.1975k 432 | 1.92090 10ss | 2.17190 435 {4.33048 =018 |1.02632 24
226 .380753 105 }1.19322 420 | 1.9102k 10sa| 2.16735 4m4 |4.31030 =oo1 | 1.02656 24
.227 | .3788 189% { 1.18892 428 | 1.89966 1048 | 2.16281 4my [4.29029 1pss | 1.02680 ==
.228 | .376953 1ses | 1.1846L 42e | 1.88918 1041 | 2.15830 _4so [4.270hL 1per | 1.02705 =2s
.229 | .375065 1s7s | 1.18038 42¢ | 1.87877 2001 2.15380 447 |5.23077 1ss1 |2.02730 ==
230 | .373196 1084 [1.1761h 4pe | 1.86846 1028 | 2.14933 4is |[14.23126 1534 | 1.02755 2=
.231 ] .371332 1ess | 1.17192 422 | 1.8%823 1o01s|{ 2.1b487 44« |h.21192 1m1e | 2.02780C =»
,232 | .369479 1o | 1.16771 418 | 1.84808 1oce | 2.140k3 442 |h.192Th 1802 | 1.02805 2B
.233 | .367636 lssa [ 1.163%3 4le | 1.83802 sss | 2.13601 441 |4.17372 1ssa |1.02830 2s
.23k | .365803 1aza | 1.1%937 «1s | 1.82803 ssc | 2.13160 4oe |k.15485 1s71 [1.02856 =28
235 1.363980 1sls |1.1%522 41s | 1.81813 seds [ 2.12722 «s7 |4.13615 1ess [1.02081 =s
.236 | .362167 1so3 | 1.15109 <11 | 1.B0B30 we74 | 2.1228% «oe |4,11760 1s40 |1.02907 =26
.237 }.36036k 171e4 | 1.14608 40 | 1.79856 ser | 2.11849 4«23 |k.09920 1828 [1.02933 2=
.238 | .358570 1784 |1:14289 4o7 | 1.78889 sme | 2.11k16 42 h.oeogz la11 |1.02958 =7
.239 |.356786 177m [1.13882 <os [ 1.77930 ebe | 2.1098% 4so. |h.062 17es | 1.02985 =ee
250 }.355011 17es | 1.134%77 404 | 1.76978 gas | 2.10554 4pa |4.04489 1782 |1.03011 o=
2k }.353246 17me [ 1.13073 402 | 1.7603% sa7 | 2.10126 4e7 {4.02707 17es |1.03037 =2e
.242 1.351490 1748 | 1.12671 400 | L.75097 eoo | 2.09699 4as |L.00GWL 17=3 |1.03063 =7
253 |.3hoThlE  17a7 | 1.12271 ese | 1.74167 g2z | 2.0927h 423 |3.99188 1ras [1.03090 =zr
.24k ] ,348007 17em {1.11873 oase | 1.7324%5 e1e | 2.08851 4«22 ]3.97449 17es |1.031LT =e
.2k5 | .356279 171m (1.11477 sos [ 1.72329 8 | 2.08529 420 (3.9572h 1712 {1.03143 =27
2h6 | L3RWS61 1710 [1.12082 ese | 1.71821 o1 | 2.08009 41w |3.9k012 18ea |1.03170 =28
247 | 352851 1701 |1.10688 a@s1 | 1.70520 ess | 2.07390 417 |3.9231hF 1ess [1.03198 27
248 | .341150 1882 |1.10297 =00 | 1.6962% eae | 2.07173 415 [3.90629 187 (1,0322% =7
.2h9 1.339438 1ess |1.09907 ses | 1.68737 a8l | 2.06758 41« [3.88557 1leme [1.032%2 =28
250 | 337775 1874 [1.05519 see | 1.67856 e74 | 2.063hk <413 [3.87298 1s4s |1.03280 =27
251 {.336101 1ess |1.09133 oEm | 1.66982 mes | 2.05931 4lo [3.85652 1leas |1.03307 =28
252 | .33k436 1em7 [1.00748 pes | 1.6611k ‘sez | 2.0%%21 4o |3.84019 1e=2) [1.03335 =e
2253 | .332779 1848 |1.08365 asa2 | 1.65252 éss | 2.05111 4o0s |3.82398 1808 [1.03363 =28
258 [.331131 1640 |1.07983 pso | 1.68397 a4e | 2.0L703 408 [3.80789 1mes [1.03351 =28
.25% ].3295G1 131 |1.07603 oars | 1.63548 o842 | 2.04297 405 |3.79193 1385 |1.03k19 =8
286 . lees | 1.0722% e77 | 1.62706 .ea7 | 2.03892, 408 |3.77608 1872 | 1.034k7 29
257 |.326237 1e1s |1.068k8 a7s | 1.61869 =30 | 2.03489 <o= |3.76036 1Eel [1,03k76 =8
258 }.32L622 1608 |1.0647T3 a76 [ 1.61039 - 8¢ | 2.03087 400 | 3.7hh7S  1s49 [1.03%0k 2@
239 |.323016 1mps{1.06095 @72 | 1.60215 els | 2.02687 388 |3.72926 1mds 1.03533 =29
260 [.321418  1m@0|1.09727 a71 | 1.59397 ‘mis | 2.02288 ges [3.71388 1see|1.03562 29
2261 |.319828  1me2(1.05356 aas | 1.58584 gos | 2.01890 gpe |3.69862_ 1s1s|1.03%91 29
262 1.318246 1874 |1.08987 sse | 1.5TT78 eo1 | 2.01494 aes [3.68347 1mg«|1.03620 =28
«263 |.316672 1mss|1.04619 eee | 1.56977 7Tes | 2.01099 ass [3.66843 1483 |1.0364kG =8
.26k |.315307 1sse|1.04253 @a4 [1.%56182 g0 | 2.00706 s8s }3.65350 1483 [1.03678 o
265 |.313589 1sm0(1.03889 ass [1.55392 tes | 2.00313 ego [3.63867 1472 {1.03708 2o
266 |.311999 1m42 |1.03%26 ez | 1.5 778 | 1.99923 @as [3.62396 2481 [1.03737 &0
267 |.310457 1mas |1.0316hF seo [1.53830 r7s | 1.9953hF sae |3.6093% 14s0|1.03767 oo
.268 {.308922 1ser|1.0280k 8=8 | 1.53057 7es | 1.991h6 sa7 [3.%G4B5 - 1440 |1.03797 80
269 |.307395 1s18|1.02445 as7 | 1.52280 Tee | 1.98759 ses |3.580L5 1480 {1.03827 80
270 1.305876  1m21|1.02088. ase | 1.51527 7w7 | 1.9837h  sae4 [3.5681% 1420 (1.03857 =1
271 [ .30836%5 1mo4 [1.01732 oass | 150770 4=2 | 1.97990° asa (3.5%195 1408 [1.03888 oo
272 | .302861 1487 {1.01377 s¥s |1.50018 <746 | 1.9760T a2 |3.537 1400 [1.03G18 =1
273 |.301364 1488 {2.0002k ame [1.49272 742 | 1.9722% 380 [3.52 1090 [1.03949 o0
27h |.209875  1%e1 [1.00672 aso [ 1.48%30 7ras | 1.9684%5 a7s |3.50996 1aso[1.03979 91
-275 | .298394 1475 (1.00322 48 | L4TTOL  7s1 | 1.96R67 s7e|3.Lk9616 1870{1.0L010 e
276 | .296919 1488 | (999731 o475 1.47063 727 [ 1.96089 878 [3.1B82k6 1se2|1.0k0N1 3
277 |.295%53  las0| 996256 ¢4m@| 1.46336 722 | 1.95713 47e [3.4688% losifi.ohoT2 3
278 | .293993 1433 | .99275k oais| 1.4561h 76 | 1.6533T7 -a7e|3.45%33 1aall.0kiok =
279 |.292540  144m| 989345 o4om| 1.Lk8G8 TR | 1.64GEk  m7a |3.kR1G0 1as3[1.0L13% ax
.280 |.291095° 985910 1.M086 1.94591 3.52837 1.04367
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NACA TN 274k —
TABIE I.— CONTINUED
t a(t) b(t) e(t) aft) e{t) £(t)
.280 [.291095 14s9| .$8%910 #é2e} 1.k4186 7To7| 1.94591 s7i| 3.k2B85T7 1sas| 1.0ML67 s
281 .286656 1421 .902K88 a<om| 1.A34T9 7om| 1.94220 e7i] 3.k1%33 1a1sl 1.08196 agf
282 |.208225 1424 979079 azss| 142776 ssa| 1.93849 sas| 3.50218 1 1.05230 3z
«283 | 286801 1417 | .97568% s383| 1.52078 esa| 1.93480 es7] 3.38922 12sal 1.0k262 ao
.28h | 285384 1411 .972301 aevo| 1.41385 eas| 1.93113 sar| 3.37614t 1pas] 1.042Gk as
.285 | .283973 1408 | .968931 ssme| 1.40696 es«| 1.92Th6 . ssas| 3.36325 1sm0] 1.04327 sz
.286 | .2B2570 1397 | 965575 3844 | 1.h0012 678 1.92380 oed| 3,35045 12712] 1.048359 aa
<887 | .281173 1m0 | .962231 asez| 1.39333 e7s| 1.92016 smes| 3.3377% 1pes| 1.08392 a2
.288 |.279783 1msa | (958899 esis| 1.38657 e71| 1.91653 sasz| 3.32511 12ss! 1.0424h s
289 | .2784%00 1377 | .955580 eszos| 1.37986 ess| 1.91291 sel| 3.312%6 1247 1.0M457 2=
«250 |.277023 1370 | .9520Th oaz8e | 1,37320 esa| 1.90930 eso| 3.30009 1zas| 1.04k50 aa
-291 }.275653 1888 ) .ghG8o80 e28) | 136557 638( 1.5057C as8| 3.2677L 12%0| 1.0k523 84
.292 |.27Th290 1857 | 945699 @ZTO| 1.35999 €34 1,90212 ssa| 3.27541 1223 1.08557 s3
-293 |.272933 18s0 | ,ghohag a2S7| 1.35345 eds| 1.8985h sma| 3,26318 1214| 1.0k%0 o«
2235 | .27T1583 1048 | 930177 243 | 1.3K666 648 1.80498 ass| 3.om10% 1zo7| 1,.0462% o4
255 | .270240 1eas ) ,935527 e2es | 1.3k050 e+1| 1.8g1h2 Ssa4 | 3.23807 Lles| 1,04658 o=
896 | .268902 1msl | .g3260k =221 ] 1.33400 eed| 1.88788 oss| 3.0065G 1181 1,0k691 o4
.297 |.867571 1824 | (929473 =208 | 1,32771 23| 1,.88535 o6%2| 3,21508 1lie4] 1,04725 o8
.298 | .266247 1lsis | .g2626k ols7 | 1,32338 830| 1.88083 351 | 3.203ck 117s| 1.0h760 o4
299 | .264929 1212 | (g23067 ®18s| 1,31508 €23| 1,.87732 30| 3.19148 11a8} 1 ok7ghk o4
300 | .263617 1lso8 | 916881 ®i74 | 1.30883 e22| 1.87382 o48 | 3.17980 11e:| 1.04828 as
2301 | .268311 1300 | 916707 216z | 1,30261 ela| 1.87033 348 | 3,16819 1ls4| 1,04863 as
2302 {.261011 1293 | ,913545 8ls1l | 1.206k3 614 | 1,86685 847 | 3,15665 L147| 1.04L898 ss
<303 |.259718 1287 | .91030k 3140 ] 1.29029 820 | 1.86338 45| 3.1Lm8 1se| 1,.0k933 S5
.30k |.2584317 2281 | .Q07255 e1ms | 1.28k19 €07 | 1.85993 =45 | 3.13379 1122( 1.0kG68 3%
2305 |.257150 1278 | (90k126 3117 | :.o7822 eos | 1.8%648 s44 | 3.120k7 1128 1.05003 O8
306 | .255675 1270 | .901009 clos | L.27269 =88 | 1.85304 348 | 3.11121 llls| 1,0%039 95
<307 | .254605 1263 | .89790% =oms | 1.26610 ®se | 1.8k961 o<1 | 3.10003 111l| 1,0%07h 26
.308 |.25334k2 1zs7 | . soes | 1.2601hF ss2 | 1.8k620 341 | 3.08892 1los| 1.05110 o&
2309 | .252085 1as1 | 891726 3078 | 1.2%hep sse | 1.8k279 340 | 3.07787 1088| 1.05146 36
2310 §.25083% 1248 | 888653 soel | 1.2k83% sS85 | 1.83939 °o% | 3.06609 1081 1.05182 o
.311 |.249588 1238 | 885592 =oml | 1.2Lokg sal | 1.83600 838 | 3.05598 loas| 1,05218 ©8
312 | .2k8349 1p3¢ | .882541 soee | 1.236A3 sve | 1.83262 387 | 3.0h313 1077 1.052%k OT
313 | .247115 1e2s | L879%02 eoes | 1.23000 575 | 1.80925 338 3,03k36 lor2| 1.05291 36
.31k | .2L5887 1222 876473 cole | 1.22515 S71 | 1.82590 835 | 3.0236% 0es| 1,05327 37
<315 | .244665 1217 | 873454 coo7 | 1.,2094k se7 | 1.82055 834 [ 3.00299 loss| 1.05364 37
.316 | (243448 1211 | L870hkT 2887 | 1.21377 s6s | 1.81921 sas | 3.00240 los2| 1.05ho1 BT
.317 | 242237 120s | B6TWS0 =se7 | 1.20812 sel | 1.81588 a@se | 2,99188 lo46| 3 ,.05438 27
.328 | .241032 1200 | .BEULE3 2e7e | 1.202%1 wms | 1.812%%5 331 | 2,681k 1040 1,.0547%5 o8
.319 |.239832 1184 | .861487 z2ees | 1.15693 554 | 1.8092k se0 |-2.97202 1o%4 | 1.05%13 7
.320 | .238638 11es | .858521 =2¢s8 | 1.19139 =51 | 1.8059h 3830 | 2,96068 1028 1.05550 S8
.321 | .237hh9 1183 | B55565 2p45 | 1.18588 =<s | 1.8026% 428 | 2.950h0 1021| 71.05588 38
2322 | .236266 1177 | .852620 2835 | 1.18050 S4% | 1.79936 @28 | 2.ghorg 1016 3 g5626 38
-323 | .235089 1173 | 849685 2828 | 1.I17h95 =42 | 1.79608 2328 | 2,93003 1010} 31,0566k 32
.32k [ .233916 1168 | .BRETE0 =zPls | 1.16653 399 | 1.79282 226 | 2,91993° 1004 | 1,05702 28
.325 [ .232750 11e2 | ,B438k5 2805 | 1.1641k o3| 1.78956 %23 | 2,90989 ®®8 | 1.05Tho 38
.326 [.231568 11se | ,BLOoLO =2895 | 1.15879 533 | 1.78631 se=4 | 2.89991 ®sa | 1.05779 38
.327 | .230432 11s1 | .83080k5 2eas | 1,153k s30| 1.768307 =23 | 2.88598 ®s7 | 1.05817 38
328 [ .229281 1145 | (835160 =267 | 1.14816 ses | 1.7798k 823 | 2.86011 se1 | 1.05856 38
.329 1.228136 2141 | .832205 2ses | 1,1L290 ®s24 [ 1.77661 S21 | 2.8703%0 875 | 1.05995 38
.330 21ps | ,820L2o 2858 | 1,13766 520 | 1.773k0 221 | 2,86055 970 | 1.0%93k 40
.331 | .2 1l1@0+| 826564 2646 1,1321;‘6. 5181 1.77019 ®l8 | 2,85085 ses 1.0597k as
.332 | .2ak730 1124 | .823718 2837 | 1.12728 515 [ 1.76700 sie | 2.8k120 P98 | 1.06013 4o
.333 ] .223606 1120 | 820881 2826 | 1,12213 =522 | 1,76381 °ol8 | 2.83161 8=+ 1.06053 4o
.33k §.222486 1114 | 816055 =2e1s | 1.11701 S08 | 1,76063 817 | 2.82207 =48 | 1.06093 40
«335 | .221372 1110 | 815237 2e0s | 1,111G2 sos | 1,757hE 827 | 2,81259 843 | 1.06133 40
2336 | .220262 1104 | .B22k2 27me | 1.10686 so4 | 1.754e9 o1s | 2.80316 838 | 1.06173 4o
.337 | .219158 1088 | .809631 27ss | 1.10182 =oo | L.7M11k =2is [ 2.79378 wo2 1.06213 40
.338 | .2180%9 1o8s | 80682 27e0 | 1.09682 408 | 1.78799 814 | 2.78kL6 28 | 1.06253 41
2339 | 21696k 1085 | .80LOS2 Z7y7r | 1.0918h 4ms | 1.7L485 sis | 2.77518 s=22 1.06295 41
L340 | .215875 .801291 1.0869% 1.74172 2.76596 1.06335 41
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NACA TN 27uk
TABIE I.~ CONTINUED

t a(t) b(t) c(t) alt) e(t) £(t)

.3h0 | .215875 1084 [ .801291 =7dr [1.08689 <@z [1.7h1T2 828 |2.76%6 sis |1.06335 41
.3k |.214791. 1ceo | .798530 &rse |1.08196 480 [1.73859 11 }2.75678 w1z }1.06376 41
.382 [.213711 107=| 795778  &748 [1.07706 487 |1.7354%8 o1l |2.7h766 eor [1.06k1T 41
L3B3 [.212636 1088 | .753035 ars< [1.07210 484 |1.73237 o010 [2.73859 wos J1.06k58 4p
3kh |.211567 1oes| .790301 avas [1.0673%5 <82 [1.72927 oos |2.72956 esr [1.06500 41
.345 }.210%02 1080 .TBT5T6 2717 [1.06253 <78 [1.726)08 s08 |2,720%9 ssa |1.06%kL <=2
.346 | (209442 1oms | .78k859 2707 [1.05TTH <77 |1.72309 o7 |2.71166 sss [1.06583 42
387 (.208386 1romo| .782152 =ewes [1.05297 474 |1.72002 ‘007 |2.70278 asa [1.06625 42
L3488 ].207336 1o4e| .TIOUSE meso [1.04823 72 [1.T1695 o208 [2.69395 s78 |1.00667 43
349 |.206250 1041 .T76T6E  emmo |1.04351 4es | 1.71389 ocos |2.68%1T 874 [1.06TX0 <R
L350 | .205249 1ca7| .7TH08%F z2e73 (1.03882 4a7 |1.71083 a5 {2.676k3 aew [1.067%2 «<s
.351 | .20b212 1cmz| .7TLU11 pess [1.03415 4mé |1.T0779 -aoa |2.667Th ses [1.0679% 4s
.3%2 |.203280 1qar | .TOBTHE =zess [1.02951 462 [1.TOTS mo0a |2.65909 ee0 [1.06838 a4s
.353 [ .202153 1oma| .T66093 om4e |1.02b89 4=s |1.70172 ec2 [2.6%049 s=s |1.06881 4s
.35k |.201130 1018 .763447 pmsa |1.02030 4s7 |1.69870 oscz |[2.6419% ss1 |1.0692% 48
<355 |.200112 lolsf 760809 =2e2e {1.01573 454 {1.60568 e0) [2,63343 =47 1.0696T 44
.356 1.199099 1oos | .758180 ‘®ekl [1.01119 433 |1.69267 301 |2.62L96 842 [1.07011 4s
L357 | 198000 2004 | (75550 2812 {1.00666 . 448 | 1.68066 epe [2.51654 838 [1.0705% 44
.358 | 197086 1000 | .TH29RT 2804 [1.00217 448 |1.68667 =8m |[2.60816 sas |1.07098 44
.359 | .196086 ase | .75034k3 =2=sa 097692 4431 | 1.68368 =298 )2.39983 saso [1.071k2 49
L3601 .18%090  se1l | JTBTTLT  zma7 | 993241 4428 | 1.68070 =287 |2.%9153 &=2é [1,07187 44
L3601 | 195099 ssa | JTh8160  em7e | 988813 4408 | 1.67773 =267 |2.58329 ae1 [1.07231 45
.362 | .193113 pea | .Th2581 aesri | 1984KOT 4ame [1.6TUTE =26 |2.5T508 817 [1.07T276 44
2363 1.292130 7T | .THOOLO  emss | .980025 4ms1 |1.67180 pes|2.%6691 s12 |1.07320. s
.36k |.191153 gre | -TITHUT  ommsm | 97566l spse |1.66885 205 [ 2.55879 moas |1.07365 e
L3651 .190175  mes | LT34B92 - esie | LGTLI26 4cus |1.66590 e84 | 2.55071 sos |1.0T41L 45
L3661 189210 ‘ses; | .732346 zsap | .96T0L0 4aw4 |1.66296 =m3 |2.54256 800 [L.OTUSE 45
L3657 | .1882L45 Beo | .720807 2881 | ,962716 4ETS |1.66003 283 )2,53466 TBE |1 . 0TI0L 46
.368 | 187265 w7 | .727276 =ese2 | ,958kL3 4220 |1.6%710 28R |2,52670 7B [1.0754T 46
.369 | .186328 sem2 | .724754 asis | 954193 4280 11.65418 =8l ]2.51878 TBB |],07%93 46
L370 | 185376, B4B | .72223G  ks0T | 945963 4208 |1.6%5127 =281 [ 2.51090 8BS |1.07639 48
L371 | 184528 s4a | LT1G732 2488 | (9WSTS5 4lsT | 1.64836 =288 |2.%0305 780 |1.07685 47
.372 1 .183485 w840 | .717233. e4m2 | .GL1568 4186 |1.6L54T =280 |2.49525 v [1.07732 48
.373 | .18254% s8s | .714Thl 2483 | .93THO2 4145 |1.6L4257 ees|2.487TL8 7T [1.07778 <7
L37h | .181610 esL | .7122%8 aa7s | .933257 4las[1.63969 =288 2.47976 Tes [1.07825 <7
W375 | 180679 s27 | .T09782 =e4sp | 929132 4104 |1.63681 288 |2.47207 7Tes |1.07872 47
.376 | 179752 e23 | .TOT313 2480 | .925028 4084 |1.63393 =es |2.46kk2 vm2 |1.07919 <7
L377 | 178829, e1g | .T048%3  Z4sa 52094 4004 | 1.63107 =288 2.45680 7s8|1.07966 48
.378 | .177910 e1s3 | .T02hOC Bdde 916880 4044 |1.62821 ess | 2.4h972  7m4 12.0801L 4B
L379 | (176995 s1r | 699954k e4os | .912836 4024 |1.62535 =ees|2.L4168 7m0 [1.08062 48
.380 | .17608%  sor | .697516 =24m0 | 908812 4004 |1.62250 =mc |2.43518 747 [1.08110 «»
2381 [ .1T5L77 sos3 | 693086 meza | .GOHE08 agss |1.61966 283 | 2.426T71L 744 1.08158 48
.382 | .1TheTh  ges | .692663 . 2418 | (900823 spes |1.61683 pea |2.41927 7me }1.08206 «s
.3083 | .173375 ass4 | -69024T  z40m | 896858 ssss |1.61400 283 |2.41188 737 {1.082%5 «a
384 | 172481 gp1 | .687839 ado1 | 892912 gger |1.61117 gaz|2.40481 ap [1.08303 s
£385 | .171590 =mar | .685438 z2oes| .B88985 sece |1.60835 el |2.39719 7Tae [1.08352 4»
.386 170703 asa .6830&5 gaes | .B850TT ssss [1.60%5% 280(2.38990 727 |1.08k01 «»
.387 aso | .6806 2o7e | 881188 as71]1.6027h =mec|2.38263 Tee |1.08%%0 so
.388 .1689% are 678280 2av2 | 877317 ss=e|1.5999% =27e]2.375%1 718[1.08%0C 80
.389 1.168065 s72 | .673908 aczes| 873465 as931.59715 =7e]2.36822 7T16{1.08%50 49
.390 | .167193 ~ 887 | ,673543 =357 | 869632 o81s|1.59436 278|2.36106 TiR|1.08%99 St
L391 1.166326 e84 | 671186 =288l 865817 8797|1.39158 =278(2.3530k 708 (1,0865%0 50
.392 | .165462 eso | .668835 2a4s| 862000 ®77e|1.58880 =77|2.34685 708 1.0870C BO
.393 | .168602 85T | (Gbghkg2  =ess| .8582Lk1 a7el}1.58603 =2782.33979 702(1.08750 61
.39h | .163745  8E2 | 664156 =330 .834LB0 o74s|1,.%8327 =278(2.33277 868(1.08801 51
0395 | .162893  s4p | 661826 2aan| .850737 aras|1.58051 274]2.32578. es7[1.088%2 s
L3965 | .162084  a4s | 659504  gmim| 847012 agrom|l.5TTTS =274(2.31881 es2|1.08903 =1
2397 |.161199 B4z | 657289  asoe| .BL330% sseo0|1.57501 =e74]2.3118% 680]1.0895% s1
.398 [ .160357 eas | 634880 ool | 839614 se74}1.5722T  274(2.30L99 687 [1.09005 =2
0399 1 .1%9%19  emd | 652579 =2zss| 835940 es=s[1.96953 =273|2.26812 ees|l.00037 s
LhOO | 158685 620281 .83228) 1.56680 2.29129 1.09109
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NACA TN 27kh
TABLE I.— CONTINCED
t a(t) b{t) e(t) alt) e(t) £(t)
400 §.198685 as1 | 65028k 22ms | .83208%F sess | 1.56680 a2r1s | 2.20129 eat | 1.091090 =2
ko1 |.157854 mze | .6ATG96 eazei | (8286h5 geaz | 1.56M0T =272 | 2.283k3 a77 | 1.09161 =2
Loz ).157028 eza | L6BSTLS 2274 | 827023 amos | 1.5613% o7l | 2.27T7L s74 | 1.09213 s
k03 1.156205 mac | 63451 22ee | (821418 s3sss | 1.5586%F =271 | 2.27097 ere | 1.09256 ==z
Jbok 1.15%385 s1e | 6R11T3 2261 | .8178290 am7z | 1.55593 =270 | 2.26425 eea | 1.09318 =a
k05 [.154569 @12 | .638912 2284 | .81k25T asss 1.5%323 =270 | 2.25757 e®es | 1.09371 =a
2506 1.153757 sos | .6366%8 2248 | 810702 as40 | 1.550%53 =2es | 2.25092 ez | 1.0942hk =4
o7 (.152048 smoa | 634410 =224 | LBQTIEE smea | 154704 2es | 2.28430 eso | 1.09%T8 =s3
.508.{.1521Lk2 so2 | .632169 2234 | .803639 ssos | 1.5k51% zes | 2.23770 sss | 1.09531 =4
509 1.151380 vee | .62993% =222s | LB00133 o481 | 1.%h257 a2e8 | 2.2311%F e=4 | 1.0958%5 B¢
LR10 4 .150502 Tes | L62TT0T 2221 | .T966L2 sa7s | 1.53979 =267 | 2.22860 651 | 1.09639 =4
Jb31 FLikgThT el | (625486 mairs | L79316T =4se | 1.53T12 2e7 | 2.21809 edm | 1.09693 =4
hip |.148956 Tes | .6232T7L 2208 | .T89T00 ad4d | 1.53kL5 2ea | 2.21161 eas | 1L.0g7HT =5
k13 | .14B168 7ex | 621062 2ol | .TB626% s4zr | 1.%53179 =28s | 2.20516 e42 | 1.09802 BS
W43k | .147383 7ma | .618861 aree | (TH2837 s41e | 1.5291L4 =es | 2.1987k s40 | 1.09857 ==
k15 [ .1k6602 7ra | .61666% ales TIoh2h aseT | 1.526L9 ees | 2.1923hk esr | 1.09912 ==
LB16 {.1k582h gy | L61BLTE pims | JTTEO2T amst | 1.%2384 2e4 | 2.18597 eac | 1.09967 =5
JR1T | .1B5050 71 | .632293 2176 | .TT2636 sas7 | 1.52120 264 | 2.17963 ea1 | 1.10022 =e
K18 | 1hko79 amp | L61011T 2171 T692T9 sas1 | 1.51856 =zea | 2.17332 ezp | 1.10078 =s
W19 1183511 e | L60TSUE p1es | -T65928 aase [ 1.51593 =ze2 | 2.16703 sza | 1.1013%4% =s
520 | J1M2THT 7e1 | 605782 mist | .T62592 masz | 1.5133L ze= | 2.16077 ez | 1.101%0 =&
421 ].181986 o=y | .603625 p1m2 | LTS9270 ssor | 1.5106% 2s2 | 2.15k5k e21 | 1.10246 =7
k22 [.181229 omg | LGOLBT3 bias | T9963 acsz | 1.5080T 261 | 2.14833 e28 | 1.10303 ==
2423 | 1hokThk g1 | .%99328 2180 | .T5C6TL ezra | 1.50%46 2e1 | 2.15215 e1s | 1.103%9 sT
L2k 0139723 14 | 2997189 218s | TH9O393 ases | 1.5028% z2e0 | 2.13600 s1a | 1.10b16 s=a
.25 1.138975 744 | -9950%6 2127 | .TREL30 agsas | 1.50025 emo | 2.12987 e11 | 1.10kTh s7
LB26 1138231 741 | .592029 2120 | -T42B82 mess | L.U9TE5 259 | 2.12376 ecr | 1.10531 =8
k27 ] 237890 7sg | -590809 e11s | -TIOLT pezo | 1.4G506 ems | 2.11769 ecs | 2.10589 =7
.h28 | .136752 +ax | -5B869% 2109 | -T36H2T azos | 1.392KT ams | 2.21163 sos | 1.10656 =
429 | .136017 1oz | -586585 zioa | -733221 aimz | 1.48589 zss | 2.10560 soco | 1.10705 ss
430 | .135285 =g 584883 pogz | -730029 ar7e | 1.38731 a2s7 | 2.09960 ssa | 1.10763 =8
433 [.134557 wze | -582386 pogy | -7T26BML ares | 1.484Th 2s7 | 2.09362 =mes | 1.10822 =8
832 | .133831 pn | -5B0295 208s | -T23687 samy | 1.%8217 ox7 | 2.08767 sss | 1.10880 ss
2433 1.133109 g | -ST02ML zo7g | -T20%536 sm1a7 | 1-37960 ess | 2.081Th mgo | 1.10935 =8
L34 10132390 1w | .5T6132 poys | -TET399 sims | 147704 2ms | 2.0758k sas | 1. o
335 1.131675 718 | 575059 2067 | .TLL2T6 a110 | 1.57HLG 2mm | 2.06995 sgs | 1.110%8 sc
438 }.130962 710 ST1992 zoal LTLLIE6 sces 1. 57198 a=s | 2.06810 mas | 1.11118 mo
k37 |.130252 708 | 569331 zoss | -TOS0TO sosa | 1.46939 asy | 2.05825 me1 | 1.11178 eo
L8381 .120586 7or | WSETBTE somo | -TORGET soro | 1.56685 ame 2‘82225 s78 | 2.11238 8o
539 |.1288k2 4o 565826 goes | -TOLILT poma | 1-46831 pms | 2. T s77 | 1.11298 e
JBLO | 128142 eps | 563782 2038 | 698861 scss | 1.B6178 zsms | 2.08090 s74 | 1.11359 ex
LBl | L10ThIe o4 | L56LTME 20se | 635817 sosr | 1.45925 z2s2 | 2.03%16 s71 [ 1.11%20 a1
AL2 | 126750 s81 | .S99TL2 go27 | 692786 aoirr | 1.45673 ase | 2.02945 s7o | 1.11481 e1
L5h3 [ 126050 ses .| 597685 zoz1 | -689769 soos | 1.55%21 2me | 2.02375 =ma7 | 1.11542 e2
Lkl ] 12%372 @ma . 201s EBET6M 2pp2 | 1.4%169 21 2.01808 ma= 1.1160k a2
Ak5 | L128685 gaz | .553649 goos | 683772 1.54918 2s1 | 2.012%3 =as | 1.11665 a2
J4k6 | 124003 a7e | -F51E80 poos | 680792 zse7 | L.4B6ST gmo | 2.00680 saz | 1.21728 ez
JEhT | .12332% 77 | -5B9635 1088 | -6T7025 azpss | 1.MMALT 2s0 | 2.00119 saa | 1.11790 es
JBhS | 122687 s7s | .SHTE3T 1mea | 6TLETL 2842 ) 1.B4167 249 | 1.59561 s=s | 1.11853 s2
kg 11219Th g70 | -S5H56ME 1pa7 | .6T1929 zsgs | 1.43918 249 | 1.99005 s=4 | 1.11915 aa
Aso | .121304 ges | .SH365T 1882 669000 2o18 | 1.h3667 24m | 1.584%1 sm2 | 21.11 e
sy | .120636 mes | 541675 1978 @Bos. | 1.43ho0 248 | 1.97899 =s=0 | 1.12042 ea
k82 1.119971 61 | .539699 1971 | 663177 2882 | 1.k3172 28 | 1.97349 s | 1.1210% e«
453 1.119310 ese | L537728 18es .| (660285 asel | 1.hogsh 248 | 1.96801 s«s | 1.12169 &¢
sk [.118651 g6 | .535763 1sso | .657Loh zess | 1.42678 247 | 1.062%6 =44 | 1.12233 65
Jb55 {.117995 amsa | .533803 19s« | 654535 zasr | 1.h2h290 aqe | 1.95712 se1 | 1.12268 a4
L456 | 117342 gm0 | 2531849 184s | 5TLETE pess | 1.42183 pes | 1.9%0T1 =mas | 1.12362 a=
JB5T 1116692 i | 2529900 1844 | -658833 2833 | 1.81937 248 | 1.94632 sas | 1.12%27 es
Jhe8 [ L1160hk aem [ .m2T 1838 | .6 paze | 1.51691 24a | 1.5409% mas | 1.12492 ax
B9 L115399 es1 | -526018 1gas | 643178 2m10 | 1.41885 o4x | 1.93559 san | 1.12957 es
/ 460 | .11k7s8 .52k085 .650368. 1.k1200 1.93026 1.12623
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TABIE I,— CONTINUED

NACA TN 274k

t a(t) b(%) c(t) a(t) o(t) 2(t)

4601 114738 . ema | L52h085 1o2s| 640368 zrea| L.51200 =244 | 1,93026 sal| 1.12623 es
W61} .111019  sss | (522157 1exze | 637570 ever| 1.50956 mdn| 1.92L495 mmo| 1.12689 as
L6217 3 a3« | 520235 ierr| (634783 mrrm | 1.XOTLL e<e | 1.91965 =maT| 1.12755 es
463 .112849  sso | .518318 1me} ,632008 ares | 1.h0468 244 | 1.91k38 =os| 1.12821 er
464 | 112219 mea | (516H06 1s0e | 62024k 27ss] 1.5022hF m4s| 1.50913 mm4| 1.12888 et
W65 1 ,111591  s=s | (514500 101 | L626891 T4l | 1.39981 =és | 1.90389 =a1f 1.12955 a7
466 | 110966 eea | 512599 1es7 | 623750 zrei | 1.39738 242 | 1.80868 mzo| 1.13022 a7
67| W1103k3  s1s | L5107TCR2 1esi | 621019 271e | 1,39496 ed2 | 1.89348 m17| 1.13089 es
468t 10972k s17 | 508811 1ses | 618300 =7oa| 1.3925k 242 1.88831 sisf 1.13157 es
L4691 ,109107 ae1s | 506926 1am1 | 615592 oear| 1.35012 =61 | 1.8831%5 miaf 1.13225 s
470 | L108492  s11 | L505045 173 | .612895 emav] 1.38771 241 | 1.87801 mie{ 1.13293 ce
71| .107881  eon | 503170 im7a | JBL0208 es7s | 1.38530 240 | 1.87289 slo| 1.13 1]
Atz | J107272  aos EO 1aes | 607533 2ees } 1.38290 240 | 186779 som| 1.13430 e
473 | 2106666 eoe | Jhggi3h ameo | 605868 =2ems | 1.38050 243 1. soa| 1.13493 7o
A7l | J106062  eo1 | J497STh 1ess | 60221k 2e4s ] 1.37810 240 | 1.85765 sos| 1.13569 s@
75 J105461  mes | LJASSTY9 1mmo | 599571 msms | 1.37570 =2z 1.32260 soa| 1.13638 7o
L6 ) L104863  meB .hgaesﬁ 1848 | .596938 =2ame | 1.37331 22a| 1.84757 sol| 1.13708 7o
77| J108267  wew | LJkG202k 1meo | .BG4R16 aex1 [ 1.37093 ees | 1.84256 4es! 1.13778 7o
L7811 10367k meo | JLS0184 1m3s | 591705 2ec2 | 1.3685k =2as | 1.8375T7 <4sT| 1.13848 7
79 | 210308%  mam | JkB8349 1831 | .389103 esexr | 1.36616 es7 | 1.83260 «es| 1.13519 71
J80 | .102496 =es | L4B6518 1s=s | 586512 a2ssc | 1,36379 288 | 1.8276k 44| 1.13990 T
81 [ 101011 mes | 4BhE93 1eezo | 583932 @570 | 1.361h1 2e7 | 1.822T70 42| 1.1 ke
82| 4101328 8o .h82873 1s1m | 581362 2880 | 1.3 208 | 1,81778 4®o| 1.14133 72
4583 | (100748  sYr | 581058 1s12 | 378802 =850 | 1.35668 20s | 1.81288 4ss| 1,1h20%5 T2
A8k | 100071 B | JW792ET 1sos | JST6252 ew40 | 1.35432 ese | 1.80T99 <4&T| 1.1k2TT TR
L85 [ 0995958 mr2a | JHTTHES 1m0l | 573712 2330 | 1.35196 2sa | 1.80312 4sm | 1.1k3%9 7o
486 | 0990234 sro0 | LKTSEKYL 17es | .5T1182 es20 | 1.3%G60 =2as | 1,79827 <=4 | 1.1k ™
48T J098453k maTe | LBT3845 a7er | 568662 gsio | 1.3W725 2es | 1,79343 482 | 1.1%k95 T
L858 | .09T se49 | JK7205% 17Bs | 566052 ssoo | 1.34R90 =2as | 21,7886 <m0 [ 1.14568 7«
U89 | 10973211 me2s | JNTO268 17m1 | L563652 240 | 1.342%%5 234 | 1.78381 «7s | 1.1h6k2 T3
90 | L096T58T smem | JHEBUST 77T | 561162 24al | 1.3M021 234 | 1.TT903 477 | LAATIS T
A1 [ 10961988 mars | JHESTLO r7r2 | (550681 2471 | 1.33787 284 | L.TTk26 478 | 1.14790 74
o2 | 0936413 mmn | 464938 17eT | 586210 seer | 1.33553 208 | 1.T69%0 473 | 1.1486k s
493 | 095086k mmes | JL632TL 1762 | 553749 mese | 1.33320 eas § L.TEHTT #va l-lh932 75
Cohgk | 0945339 mmor | 461409 17me | 551297 pesz | 1.3308T 2eas | 1.7600% 470 | 1.1501% 7=
Jhos | 10939838 marT | LES9651 17me | 548855 asse | 1.3285hF paz | 1.7553% <es 1.15022 ™
496 | 10934361 mame | (457898 174s | SUEK23 adee | 1.32622 2ae | 1. 5 47 | 1.1%164% 78
R Terd .ogeaﬁg s42s | 456150 1744 | .5k3999 241s | 1,32390 232 | 1,Th508 488 | 1,1%2k0 7T
498 | 0923481 mucs | oM 1rse | +5%1586 akos | 1.32158 ze1 | 1.7TH132 gec | 1.15317 7e
499 | ,0918078 saso | 452667 17e4 | 539181 asss | 1.31927 =e1 | 1.73668 <83 | 1.15393 77
300 | .0912698 sass [ 450933 1700 | (536786 2388 | 1.31696 281 | 1.7, 461 | 1.15470 77
J50L | L0907342 msaz | 449203 172s | 534400 za7r | L.31465 230 | 1.727Wk 480 | 1,15847 78
502 | .0902010 mace | «HATETS 1721 | 532023 zse7 | 1.3123%5 281 | 1.72284k 4ms | 1.15625 77
+503° | 0896701 p2ems | JHASTST 1716 | +529656 2ame | 1.3100% 230 | 1.71826 «ms | 1.157C02 78
W50k | 0891517 meaz | . 1 1711 | «527297 2849 | 1.30TTh 220 | 1.TI370 4ms | L.15760 ve
505 | L0B8615% meas | (42330 1707 | J52h9B8 2341 | 1,30545 288 | 1.70915 494 | 1.1%8%9 e
<506 | (0880917 m21¢ | .AMU0623 1708 | 522607 zam1 | 1.30316 =zep | 1.TOKEL 4se2 | 1.15938 78
50T | 0875703 miel | .b338920 iesr | 520276 2mem | 1. 229 | 1.TO009 4m1 | 1.16016 mo
508 | .0870512 s1es | 237223 1@84 | 517953 o314 | 1.25858 zem | 1.69558 443 | 1.16096 a0
«509 | 4086534k m14m | JB38529 1see | 4515639 esos | 1.29630 ses | 1.60109 447 | 1.16176 78
.510 | 0860159 =122 | ,k33840 1e84 | ,513334 2ees | 1,20401 227 | 1.68662 447 | 1,16255 81
511 | L0855077 sces | LU32156 leso | ,511038 2887 | 1.29174 228 | 1.68215 444 | 1.16336 80
812 | JOBh99T8 so7s | L4304T6 1s7s | 508751 mere | 1.28046 227 | 1.67TTL 444 | 1.,16416 s
W513 | (0844002 mosa | 428801 1e%1 | 506472 2270 | 1,28719 227 | 1.67327 442 | 1.16497 a2
.51k | .08398L9 =oar | L42T7130 1sa7 | JS0h202 2ese | 1,2B452 227 | 1. 440 | 1,16579 81
2515 | L0B34818 moos | L25hE3 1eee | (501QL0 2ess | 1.08265 226 | 1.66845 4%e | 1.16660 a=
516 | 0829810 <986 | ,L423801 1ess | 499687 =2a4s | 1.28039 e2ze | 1.66006 488 | 1.16Th2 a2
J51T | 0824824 epes | LL22ili3 res< | JLgThL3 22ea | 1.27813 azs | 1.65568 <sv | 1.1682% es
.518 | 0819861 4p41 | (L20%89 1e48 | LL4GSC0T 2228 | 1.27587 2268 | 1.6%131 485 | 1.16507 &a
519 | «0814920 «mam | 418840 1e4s | 492979 zeis | 1,27361 =25 | 1. 433 | 1,16990 83
.520 | .0810001 417195 490760 1.27136 1.64263 1,27073
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R _ NACA TN 27kk
TABLE I.,~ CONTINUED

t a(t) b(t) e(t}) a(t) e(t) £{t)
. 520 10810001 <ove | B1T195 1ed0] JAQOUT60 =2e13) 1.27136 =2s| 1.64263 <as| 1.17073 ee
221 | .0805105 4m7s | 415555 1sss| (A4888h9 ezos| 1.26911 2em| 1.63830 <m0 | 117157 s«
522 |.0800030 4mm= | LE13919 1eaz| JBB634E alse| 1.26686 ea¢| 1.63400 <m0 1.172k1 s«
JSR3 | 0795378 4m30 | JXI2287 1ezs| J38K1%C o1a7| 1.26B62 eac| 1.629T0 «zs| 1.17325 as
52k | L0T905KE 4mce | K106%G 1eas | XB1965 =i7a| 1.26238 224 1.62542 <z 1.17k10 s
<525 | 0785739 47er | . 1618 | JH7978T =ivo| 1.26014F 2a4| 1.68115 4es | 1.17L95 ==
J26 1 <7as | JKOTHIT 1s1s | JATT761T 212 | 1.25790 zea| 1.61659 424 | 1.17580 ss
JRT | LOTT6186 «masm | o 1810 | JATSES5 21ms | 1.25567 223 1.61265 <23 | 1.176656 ss
528 | LOTT1E43 72a | . 92 1so7 | 473302 =214e | 1.2534k 2es| 1.60842 iz2| 117752 se
523 | JOT66T20 47p1 | 402585 1802 | AT1156 21ma| 1.25121 cos| 1.60520 420 | 1.17838 =t
+530 [ .0762019 «a7w | JH009B3 1msa | 469018 misc | 1.24898 zoe| 1.60000 420 | 1.17925 =7
o532 | LOT57340 4es8 | 0399385 1ses | 466888 =ziee | 1.28676 za2z| 1.59580 41s | 1.18012 s7
532 .07 amnm | 397792 1se0 | REHTES 2114 | 1.2Lk5k paz | 1.59162 41e | 1.18099 se
533 | .07 481m | +396200 1sas | JHE2652 zio7 | 1.25232 220 | 1.58TH6 4as | 1.18187 a=
- 53k [ .0Th3429 «ses | .354617 1ser | k60545 zoee | 1.24010 e21 | 1.58330 41«4 | 1.18275 oe
535 | .073883k 4m7a | .393036 im7a | JSBMNS 2opo | 1.23789 =21 | 1.57916 41s | 1.1836% ss
2536 | 0738260 4584 | .391458 1573 | JA56356 2084 | 1.23568 2e1 | 1.57503 411 | 1.18453 me
. 537 | .0729706 4maz | .389885 1mes | .45k272 2075 | 1.23347 =21} 1.57092 «11'| 1.185k2 so
538 | .072517h 4mi2 | 383317 1ses | 452197 2oes | 1.23126 gao | 1.56681 <os | 1.18632 so
539 | 0T 4450 [ 386752 1me1 | 4S0120 2cei | 1.22906 =z=zo0 | 1.56272 4ca | 1.18722 =0
oS50 | JOTAE1T2 4471 | 385291 1ss7 | hUBOGS eoss | 1.20686 =z=o0 | 1.5%86k 4o7 | 1.18812 w1
JSHL [ LOTIITOL 44m0 | 438363% 1mm2 | JH46015 zoss | 1.20M66 =220 | 1.55457 <oe | 1.18903 e1
5h2 | L0TOT25L 442w | . 1s48 | JA43GT0 2068 | 1,222L6 218 | 1.5 404 | 1.1899% B2
2543 | .0702822 4420 | .380%53k 1m4s | JAKI93Z2 z20m0 | 1.22027 =220 1.5@% 403 { 1,19086 81
okl | ,0598k12 <388 ) 378989 1m0 | Lh39902 =o2s | 1,21807 219 | 1,5hokk 408 | 1,1017T S
o545 | 065502k 4zew | L3TTHES 1sa7 | K3TBT9 2018 | 1.21588 zis | 1.538k1 401 | 1.19270 2
.5h6 ) L0689655 4348 | .375912 1sae | k35863 =2ooa | 1,21370 218 | 1.53440 @98 | 1.19362 83
JSHT (L0685 <s2n | 374380 1s25 | k33895 2o01 | 1.21151 =is| 1.5304k1 969 | 1.15k5%5 s+
. .5h8 1§ . 4209 [ .3728%) 1s24 | 3185k 1med | 1.20933 =2is | 1.526h2 ses } 1.19549 84
UG | 0878669 4zps | 371327 1me1 | . 1ss7 | 1,20715 218 | 1.%22h% sse | 1.19643 84
550 | JO6T238L 4225 | .365806 1sie | 427873 isve | 2.20497 zi7) 1.518%8 ses | 1.19737 84
551 . 112 4245 [ .368290 1s1s | %2589k 1972 | 1.20280 2ts | 1.%514%3 se4 | 1.19831 as
v S5 § J0663863 =m0 | J366TTT 1soa | 423922 1mes | 1.20062 zi7| 1.51059 sss | 1.19926 se
553 1 . 33 «moe | 367269 1mos | JA21957 1sme | 1.19845 217 | 1.50666 ses | 1.20022 se
55h | 065552k q1p1 | 36376k 1mo1 [ .H19999 1ms: | 1.196268 =217 | 1.502T% es1 | 1.20118 e
555 |.0651233 a7y | 362263 1487 | 4180H8 1e¢« | 1.10H11 a1s | 1.k9883 aseo | L.2CR1h we
- o556 | JOGKTOSR 41m1 | .360T66 1482 | JB2610k 1pss | 1.1529%5 z21e | 1.%SL93 sme | 1.20310 ss
5T | L06h2911 g1z | J3592T% 1450 | 21B168 1m0 | 1.18979 =17 | 1.5G10k mary | 1.20408 o7
= <558 | .063BTT9 4113 | 35778k 14es | -412238 igea | 1.18762 21s | 1.LET1T sar | 1.20505 sa
58 | L0634666 ogs [ 356299 14ma | .K10315 1pra | 1.18547 21e | 1.38330 sas | 1.20603 es
560 | L0630573 4075 | 354818 1478 | .%08399 1s1c | 1.18331 z1s | 1.47945 ss¢ | 1.207TQL ss
. BEL . ﬁ 4054 | +353340 1474 | & 1soz | 1.18116 21s | 1.47561 ase¢ | 1.20800 ss
562 . 4037 | .3 1<60 | JKOYSBT 1mes | 1.17900 213 | 1.NTATT ss= | 1.20899 ss
.563 | J061840T 401m | ,350397 14ss | Lo2692 1mee | 1.17685 215 | 1.%6795 ear | 1.20998 200
56k | L061k389 sews | ,388931 14ea | k00803 1em2 | 1.17H70 214 | 1.46k1L4 sao | 1.21098 101
565 | L0610390 se7e | J34THES 14ma | 390921 rams | 1.27256 214 | 1.14603% s7e | 2.21299 101
W66 | L0606R11 amer | .3%6010 14ss | 39706 18ms | 1.17 215 | 255655 xre | 1.21300 101
567 | L0600E50 emis .3%522 1451 | J3952TT 1mez | 1.16827 214 | 1.55276 s77 { 1.21k01 101
«568 | 0598507, mezc [ 343104 1447 | 393315 immm | 1.16613 214 | 1.¥4899 arm | 1.215Q2 102
565 | .0555583 secs | . 2443 [ .391 1848 | 1.16399 prs | 1.54523 a7s | 1.2160% 10a
W5T0 | .0590678 asar | ,34021k 1440 | 369611 1842 | 1.16186 214 | 1.B4148 &7 | 1.21707 10s
5TL | 0586791 smes | ,33E7TH l4ns | 387769 1sas | L.15972 2is | 1.M3TTH s7s | 1.21810 10«
S22 ). aaxo | .337338 1¢a2 | .38593% 1mso | 1.15759 =21s | 1.43%01 a7z | 1.2191% 1os
573 | 0579072 ssa2 | L33 1428 | «38410K 1s22 | 1.125%46 =e1s | 1.43029 s71 | 1.22017 1os
STR | 0575240 sais | J33kMT8 1<es | .382282 1m31s | 1.15333 eiz | 1.32658 s7o | 1.22122 104
575 | JOSTLRST aves | .333053 .1421 | ,380466 1e1o | 1.15121 21a | 1.X2288 a7o | 1.22226 10e
576 | 0367631 s17r | 331632 1417 | L3T8656 1mon | 1.04908 212 | 1.31918 ses | 1.22332 10s
STT | 056385k smso | 2330015 1414 | .376853 17w7 | 1.1R696 212 | 141550 amay | 1.22537 10e
578 ). ar42 | «328801 1410 | .37 17er | 2.154BE oip | 1.%1183 oar | 1.22543 107
<579 | 0556352 ares | 327351 1408 | «3T3265 17me | 115272 o312 | 1.R0B16 sem | 1.22650 107

- 580 | JOm52629 325685 37181 1.14080 1.koks1 1.22757
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TABIE I.— CONTINUED

NACA TN 2744

t a(t) B{t) e(t) a(t) e(t) (s}
580 | .0%%2629 wroe | ,323985 1408 | ,371R81 1778 [1.14060 211 | 1.LOBSL sa¢ | 1.2275T7 108
581 |.0548923 ®sse | .32k562 1eee | 365703 17TL[1.138kg 212 | 1.40087 oss | 1.22665 08|
582 |.0545235 se7a | 0323183 1ees | .367932 irss [ 1.13637 211 | 1.39723 ss2 | 1.22973 1o
583 |.0541564 gesa | 321788 1se2 | .366166 17=e |1.13826 211 | 1.39361 ase | 1.23081 1o0e
585 1.0537911 3433 | .320396 1ses | 364EOT  17ma | 1.1321% e11 | 1.38999 sa1 | 1.23190 1lo
.585 | 0534276 9818 | .319008 1ses | ,36265h% 1747 |1.13004 211 | 1,38638 880 | 1.23300 108
586 | .0530658 neco | .317623 1os: | .360907 1741 {1.12793 =10 | 1.38278 ass | 1.23k09 111
387 | 0527058 ames | 316242 1077 | .359166 1734 |1.12383 =10 | 1.37919 e=s | 1.23520 111
588 | 0523475 awoe | .31UB65 174 | 35732 17es [1.12373 211 | 1.37561 asT | 1.23631 111
559 | 0519909 asm«a | +313491 1a7o | 355703 17ee |1.12162 z10 | 1.3720k ase | 1.237Lh2 112
.590 |.0516361 s=s1 | 312121 1me7 | .353981 1717 [1.11952 200 | 1.36848 sss | 1.2385k 112
591 | .0522830 es14 |.31075% 1sea [ .33226% 1710 [1.117%3 210 | 1.36%93 ass | 1.23966 118
B2 | .0%09316 sase | .309391 1aeo | 35055k 17os [1.11533 #o | 1.36138 sss | 1.2L079 18
.593 | .0%08818 @4so | .308031 1sms | .348849 1ewe [1.11323 209 | 1.35785 ssa | 1.2L192 114
.55k | 0502338 seao | 306675 1esz | 347250 1se= [1.1111L 2oe | 1.33432 ss2 | 1.2L306 114
595 | .0408875 as44s | 305323 13m0 [ .3L5458 18m7 [1.1090% 209 | 1.35080 ami | 1.24420 115
.596 | L0L9BU29 a429 | .303973 1o4s | L3U3TTL 1sel | 1.10696 =208 | 1.34729 esmo | 1.2453% 11e
597 | L0k92000 Béds | . 1842 | .342090 1675 |1.10487 =208 | 1.3k379 =50 | 1.246%) 118
.898 | .0489587 sass | 301286 1m3s ] .3LOKIS 1seses |1.10278 208 | 1.34029 ®48 | 1,24767 118
599 | .0k85192 sss0 | .2999R7 1a3ss [ .3387h6 1esa | 1.10070 208 | 1.33681 a4s | 1.24883 117
600 | 0481812 3as2 | . iea1 | .337083 1iems | 1.09861 208 | 1.33333 348 | 1.2%000 117
L601 | .ob78450 a3aa | .2GT281 1oze | .33%42%5 1e=1 | 1.09653 208 | 1.32987 s4e | 1.25117 1is
602 | .ohTEIOL saso | .29%953  1masm | (333774 leds |1. S 208 | 1.32681 s4s | 1.25235 11e
603 | LOWTLTTH emie | . 1e21 | .332128 1e41 |1.09237 208 ) 1.32295 344 | 1.25354 119
L60% | .0468LES aea7T | 293307 13ls | .330487 1lem« |1.0902F 208 | 1.31951 s4s | ‘1.25473 lie
.605 | .0465165 seer |,291989 1314 | ,328853 2628 |1,08821 207 | 1,31608 343 | 1.2%552 1z
L606 | .0L618BL sass | 290675 1s11 | 32722h 1828 |1 08614207 | 1,31065 842 | 1.25713 1z0
L607 |.0458620 s248 | 289364 1sm0e |,325601 ieis |1,08407 268 | 1,30923 2341 | 1,25833 121
.608 |.04553T2 azaz | .288056 1304 |,323683 1s1iz |1,08199 207 | 1,30582 =41 | 1.259%k 122 R

,Oh5p1ho sas | 286752 1sol | ,322371 1807 |1.07992 207 | 1.302h108e | 1,26076 123
L610 | ,0i8925 m200 | 285451 1257 |.320764 1601 | 1.07785 207 | 1.29902 339 | 1,26199 la23
L6311 ) ,OMiSTeS mlex | .2841mL 1284 | ,310163 1mes |1.07578 208 | 1,20%63 cos | 1,26322 las

612 {.0k4e5h2 mes | .282860 1201 |.317568 1mec |1.0T3T2 207 | 1.29225 a7 | 1.26%45 r24
.613 1.0%39374 aisme |.281569 1sa7 |.3159T8 1ss« |1,07163 zos | 1.208688 aar | 1.2 125
L61h | ,0h36222 mime | 280282 1es4 |.31K394 1m7e }1.06959 208 | 1.28551 aas | 1.266Gk 125
L615 | .0433086 aimo | .278998 1es0 | .312815 im74 | 1.06793 207 | 1.28216mes | 1.26819 1es
,616 |.0b29966 slos | .2TTT18 ierr | .3112k1 1mse | 1.065k& 2os | 1,27881 ass 1.2694k 127
L6177 | .0b26861 oaos9 | ,276MM1 1274 | ,309673 2me= | 1,06340 zos | 1.275M7 ss4 | 1.2T07L 127
L618 |.0b23Tr2 so7e | 275167 171 | ,308111 1iss7 | 1,0613%5 =oe | 1,2T213 saz | 1.27198 1a7
,619 | .0h20699 ocoss | 273896 1mev | .3065%k 1issme {1,05929 zos | 1.26881 saz | 1,2732%5 1z2e
L620 | ,0B1T76L1 sqez | 2T2629 _1@es |, 305002 1m47 [1,05T23 zos | 1,265k0 aa2 | 1,27h53 1=2e
.62) | .OB1A%99 moz7 | 271365 1meo0 | .303W55 1s41 [1.05518 zoe | 1.26217 aso | 1.27582 128
L622 |.0821572 eo1z2 | 270105 1=2s7 | .30151Lk 1mss | 1.05312 zos | 1.2%887 aso | 1.277L1 220
.623 |.0koB360 =zsEB | . 1224 | ,3003 1880 | 1,05107 20s | 1,25557 a=s | 1.278M1 130
.62k | 0l0556k epso | 26759k 1zm1 | L2988 1sa2e | 1,08902 2o | 1.2%228 m2s | 1,2797L 131
625 | .0ho258k 2gse | 266383 1247 | .297322 1mpo | 1.0K69T zo0s | 1,24900 szs | 1.28102 isz2
L626 |,0399618 2830 | 265096 1244 | 295802 1m1m | 1.0k%92 2os | 1.2L5T72 a2y | 1,2823k 122
L627 |.0396668 zoss | .2638%2 1241 | .2042B7 -1m0s [,1.04287 zos | 1.2U245 sze | 1.28366 10s
.628 |,0393732 zapo | .262611 120s | .292778 1sos | 1.04082 2o« | 1.23919 szs | 1.28459 1a4
.629 |.,0390812 =gos | ,261373 1234 | .201273 1488 |1.03878 205 | 1,2350k e2s | 1,28633 134
.630 |.038790T7 =2ge1 | .260139 1231 | .289T7Th 148« | 1.036T3 204 | 1,23269 a2« | 1,28767 ias
.631 1.0385016 ze7s | .2 1228 | .288280 1¢me |1.0346Q eos | 1,22945 p2a | 1.28G02 iss
632 1.0382141 2ss1 | .2376B0 1leze | ,2B6791 1484 [ 1,0 204 | 1.22602 sas | 1,29038 108
.633 |.0379280 es4s | 236456 1222 | ,285307 1479 {1,03061l204 | 1,22299822 | 1,291Th 13e
,63% |,037643%5 gas: | .25%23k 1212 | 283828 147z {1,028%T7 204 | 1.,219T7022 | 1,293101as
.635 |.037360% =2818 | .254016 1215 | ,2802355 14se | 1.026%3 204 | 1.21655@20 | 1,204h8 138
.636 |.03707688 =zm02 | .252801 1zl | 280886 1464 |1.00M49 204 | 1.21335 a20 | 1.29586 109
.637 |.0367986 27s7 | .251589 1mos | .270U22 14ms [ 1,0224% 20e | 1,21015 mzo | 1.29725 189
638 |.0365199 z7rz | .250381 1208 | 277964 1434 | 1,020L2 204 | 1.20595 s18 | 1.2986k 140
.639 |.0362427 27ss | ,2k91T5 1202 | 276510 1448 [1,01838 208 | 1.20377 s1s | .1,3000k 141
L6h0 |,0359669 247973 275062 1,01635 1.20059 1.3014%
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NACA TN 274k
TABLE I,~ CONTINUED

t a(t) b(t) eft) a(t) e(t) r(t)
.6hO | .0355669 =7ea | 2HTHT3 119w | 27062 1444 |1.01635 208 | 1.20059 am1s| 1.30145 1241
L6B1 | .03%6926 prag | 2UETTH 11ge | -273618 14a0 [1.01432  pog | L.19THL si7) 1.%0286 142
652 1.0354197 o71m | -255578 1182 -272179 14s4 |1-01228  n0s | 1.1982k a1 | 1.30428 14a
L6583 1.0351482 op00 | -28K386 1180 .2TOTHS 1428 |1.01025 208 {1.19108 S1s| 1,30571 148
.Ehh | L03L8782 zaps | 243196 1186 | .26Q317 142¢ |1.00822 =03 | 2.18793 2ls| 1,307k 145
645 1.0386096 2e7R| .252010 1lsa| (267893 1420 |1.00613 208 | 1,18W78 314 | 1.30859 14=
.6k6 | .034342% 2em8] .2 11e0 |*. 266473 1414 |1.00k16 =202 | 1.18164 &24] 1.3100%F 14m
L6hT 1.0340766 esas| (235647 117T| .26%059 140@ [1.0021k =0z | 1.17850 =1a| 1.311kF 147
L648 [ .0338123 =eso| 238470 1174 | .263650 2405 |1.00011 =208 | 1.17537 912| 1.31296 148
649 [.0335463 =2e1s| .237296 1172 | .262245 1400 | .998084  2oms| 1.17225 si2| 1.32BL2 14a
650 |.0332878 =2e02| .23612%5 11er| 260845 1084 | 996059 =zo=24f 1.16913 =11 1.31%9C 148
651 1.0330276 zss7! 234958 11es| 250451 1esl | .99k035 202s) 1.16602 s11| 1.3173% 148
652 |.0327689- @574 | .233793 11e1| .255060 1a3ss [ .992012 =2022| 1.16291 s1o| 1.31688 1iso
655 {.0325115 =2ssc| (232632 Lima| 256675 1aal 389990 =2022] 1.15981 soe | 1.32038 1m1
654 |.0322555 a2s4e | .231RT3 1lss | ,25529L4 1svs | .9BT968 e0e1) 1.15672 osos | 1.32189 1s1
J£55 ].0320009 esse| 230318 1lise| .253918 1s7l | .98594T =2020] 1.1%363 sos| 1.32340 i1s2
656 | .031THTT =2s1e | 229166 1148 | 252547 1esT | .983927 =201e)| 1.15055 sos| 1.30492 1ss
65T 1.031h958 =2sos | 228017 1i4s| .251180 1eer | .G81908 2ac1s| 1.1k7H7 s07| 1.32645 1m«
655 1.0312453 2491 | (206871 1145 | (289819 12ma | ,979889 =zolef 1.1Mk40 308 | 1.327T99 1sm4
659 |.0309962 2474 ) 225728 1iss | L2hBEE1 1ase | 977871 =20r7| 1.1L13k sos| 1.32G53 1sa
660 | .030ThBE 2484 | L22458G 1187 | L2HTI09 14 | 979854  201a) 1.13828 sos| 1.33109 1se
861 |.0305020« 24m1 | .223852 113 245761 144 | 973838 sois] 1.13523 205 1.33265 1s7
602 |.0302569 2438 | .222318 11s1 | .2k3E1T 1sas | .971822 =ois| 1.13218 sos | 1.33%422 1s7
663 [.030013) 2424 | 221187 1127 | (243079 1834 | 969807 =zols| 1.1291k @o4 | 1.33579 1sme
L66h | .029TT0T 2411 . 1ies | .2517HS 1aso | 967792 aola| 1.12610 aos | 1.33738 1se
B85 1.029%296 =387 | 218935 2121 | ,2LoLls re@s | 965779 20le| 1.123Q7 302 1.33897 1eo
666 1,0292899 =2as¢ | 21781 111 | .239090 .1a21 | .963765 =201i2| 1.12005 acz| 1.38057 1e2
667 | .0290%51%  2aT: | L216695 111s | 237769 1ate | 961753 =2olz| 1.11703 =o2| 1.34218 1ex
668 | 0268140 =zss8 | | a& 1118 .236&23 111 | o507kl 2011 1.11hkol 300 1,.3hk379 183
659 1.02B5TEE =s43 | .21 7 1llos| .2351k2 1307 95773 <011} 1.11101 01| 134542 1es
670 | .02834k1 =2cs2} .2133%8 Lior| .233835 1802 | 955729 =201r| 1.10800 o000} 1.3kT05 1les
671 {.0281109 esie | .212281 1lios | .232533 1288 [ .953708 2008 1.10500 289 1.34%870 les
672 | 0278790 a2sos | .2111k8 110p{ .231235 1284 931699 eoop| 1.10201 =288 | 1.3%03% 1le&
673 | 0276484 peps | 210047 tost| .2299h1 2288 | .9LGASO =2009| 1.09907 =288 1.3%200 167
6Tk | 0274191 2280 | .208950 loss | .228652 12ps | .ONTEBL acos| 1.09504 zps | 1.35367 14a
675 | .0271910 2ze7 | .207855 loez | .227367 1lzs0 .Gh5673  20ce| 1.09306 297 | 1.35535 1sa
676 | 02696k 2233 | 206763 1css | 226087 1e7e 9U366% 2007 1.09009 =27 | 1.35703 170
67T | 0267389 2241 | 205675 2086 | (228811 Nz72 | .941658 2007 1.08712 =2ss | 1.35873 170
678 | .0265148 2229 | (2045809 icm2 | ,22353G 1ze7 .93965) 200e | 1.08k16 ags | 1.36043 143
679 | (0262919 2217 | (203507 1o0so | 222272 Izea L937645 2006 | 1.08121 =sme | 1.36214. 172
.680 | .0260702 2204 | (202427 1o77 | 221009 1zms | .935639 =2cos | 1.0T825 28¢ | 1.36386 19m
.681 [ .0258k08 21s1 | L201330 lo74 | .219TH1 1zm4 .933633 2o00s | 1.07531 z9s | 1.36559 17s
.682 | .0256307 217e | .200276 1071 | .218497 1azs0 .q31 2004 | 1.07236 2sa | 1.36733 17w
.683 1.025k128 21ea | 199205 loes | .217247 1248 L9292k 2pom [ 1.06943 284 | 1.3€908 1-e
o8Bk | ,0251962 21=4 | 198137 10es | .216001 1241 92761 2004 | 1.06649 2p2 | 1.3708h 14w
.68% | .0243808 =R141 | 197072 loam | .21k780 1zaT .925615 2c00a | 1.06357 =es | 1.37350 17s
L6865 1 .024766T 2229 | .1Q6010 lomw | .213523 1aas .923612 2004 | 1.06064 291 | 1.37438 i7s
V687 | .02k5538 2117 | 194951 lose | (212290 lzze .321608 =2o0s | 1.057F3 282 | 1.37615 1m0
L6688 | .02k3k21 210% | .193095 10s4 | 211062 124 .919605 200z | 1.05481 =al | 1.37796 1lso
689 | .0251317 =083 | .1926k) loso | .209838 1221 LQL7603 2008 | 1.05190 =0 | 1.37976 1e2
690 | .023922k 2080 | 191791 1048 | 208617 1mis 915600 2002 | 1.05900 2g0 |, 1.38158 i1a=
691 | .02371h 208 | .1907L3 1044 [ .20THO2 1212 .813%98 2002 | L.0KS10 ,2s0 | 1.383k0 1es
692 | .0235076 2033 | 189699 104z | 206190 1zcs QL1556 2001 | L.OB320 2me | 1.3852L 1me
.693 | .0233021 o044 | 188557 1oew | 204982 Izos | .909%95 aoce | 1.0L031 =zss | 1.38708 1as
.69k | L02309TT 2032 | .157618 1o0se | .203779 11ms 907593 2001 | 1.03743 =288 | 1.3880h 1ss
695 | .0228045 2020 | (186582 1osa | 202580 1iss 905592 2001 | 1.03455 ess | 1.39080 lss

~- 696 | .0226925 2008 | 18534y 1oso | ,20138% 11s: .903%9L =001 | 1.0316T7 a7 | 1.39265 1lsa
697 | .022h01T 1ese | .1Bhm1g 1028 | ,2001Ghk. 1187 .Q01%90 =zool | 1.026880 =287 | 1.35456 180
658 | .0222921 1es4 | 183491 10z | 199007 1im2 .899%89 2000 | 1.02593 287 | 1.396k6 1m0
699 | .0220937 1e72 | .1B2LET 102z | .197825 1179 897589 =2o0a1r | 1.02306 288 | 1.39836 1e2
.TOO | 0218985 L181k45 196646 .Bg=508 1.02020 1.k0028
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NACA TN 27kk
TABLE I,— CONTINUED

t a(t) b(t) e(t) alt) e{t} £{t)
<700 | .0218965 1941 | 18145 1019| 196646 1174 | 895588 =2000(1.02020 aes |1.40028 1ss
LTOL | LC21T 194 | 180426 1018 . 72 117r | 893588 2000 [1.01735 ass |1.k0221 184
702 | L0215055. 1sar | JLTOHIY 1016 (194301 11ee | L891588 2001 }1.01450 2es |1.kOY15 ise
2703 | .0213218 ases | L178397 lolo| ,19313% 1iez | ,889587 2000 |1,01165 =284 | 1.%0605 160
Jqok | ,0211193 1814 | ,177387 1oo7| 191973 1isme | .B87%8T 2000 (1,00881 ea« |1.h0805 187
-705 § .0209279 1scs | 176380 100%{ .19081% 218« | .885587 2000 [1.00597 =e« |l.hioce lee
JT06 | L0207376 1sei ) L1753T5 2001 f . 1m0 | 883587 2000 {1,00313 263 |1.k1201 189
LTOT | «0205485 1m7e | JATh3Th o8 | .188510 1148 | 881587 =ooo |1. zes | 1.k1400 =00

708 | 0203606 1ess | .1T3375. ess ,187364 1148 | 879587 2000 | 99ThTS =2B2s|1.k1600 202
709 | 0201738 1ssT | J1T72379 B84 186221 1108 | LBTTSET 2000 | L99LES2 2mis | 1.k1802 =08

<710 | 0199881 1am4s | +17138% seo .185083 1184 | 875587 =000 | .992833 =sis| 1.42005 =o4
LT11 | 0198036 1gm4 | 170395 gas .183949 11s0 | .873587 2000 | .989018 =e11 | 1.42209 =os
«T12 | .0196202 1822 | 169407 ses | .182819 1127 | 871587 2000 | ,gBGR0T 2807 |1,Lkokik =08 ~
2713 | 0164380 111 | [168422 sl 181692 11ze | 869587 =001 | ,g83k00 2804 |1, 4o6o0 207
W1k | L0192569 1sol | A6Thl1 eeo 2180570 1lie | 867586 28000 | ,080%596 2800 (1 ,k2827 209

JT15 | 090768 1vma | JAG6HEL e7e | LATOESL 1114 | JBESSBE 2002 | LTITISE aTse l.¥3oag 210
A6 1 L0LB89TS ITTT .12)21185 874 .178337 1121 | 863585 2001 | 975000 zvee|l.h32
«Ti7 | »0187202 17wy | (16K511 ero JT7226 1107 | (861584 2000 | 972208 zrew | 1.k3k5T 212
T8 | 0185435 17es |,.1635k1 ses | 176119 1108 | 859584 2001 | 969419 =z7es | 1.k3669 214
«T19 | 0183679 1744 | 162572 ges 175016 1088 | 857583 2002 | 956634 o7ar | 1.43883 a1s

+720 | (0181935 1734 | 161607 ez | 173917 1css | -85558L 2002 | .963853 arra | 1.4k098 rae
«T21 | L01BGROL 17em | 160645 gao | .172822 1os1 | .853580 2002 | .96LOTS arve | L.4H314 217
722 | 0178478 1712 | (189685 es7 | L7173l 1088 | LB%1578 2002| .95830) svri| 1.44531 218
723 | JATE6766 1701 | 4150728 oma | .1TO6M3 1084 | BU9STE =002 | 4955530 arma| 144750 2z0
<T2h | L0275065 1eso | WL5TTTH ss1 | -169559 rove | «BETSTR 2002 | 952762  z7ed| 144970 221

JT25 | SOIT3375 aa7e | 156823 gep | 168480 10v7e | JOWSST2 2008 | 9%9998 z7ec| 1.45191 222
2726 | LOLTL696 1689 | +2558T4 sus | 16THO4 107 | 843569 pooa| .G%T238 27mr| 1.X5813 e24
T .0170027 1esa | +15%9280 gua | 166331 10es | -BU1566 pooe | OMMABL g7me| 145637 aze
728 | .0160369 1e4a | .153985 geo | 167263 108s | 839562 moos | JHHLT2T =27mi| 1.35863 2ze
«T29 | J0166T21 1sss | +153045 pas | 164198 10s1 | 837598 goca | 938976 zrar! L.M6089 zzs

2730 | L0165085 1ezs | 152107 s3s | 163137 10s7 | 83535k pood | .936229 27<4| 1.46317 a=e
o731 | 0163459 1616 | JI511T2 ss2 | 162080 1om8 | .B33550 gods| .933485 274r| 1.k6%kE6 281
W732 | J0161843 1e05 | 150240 @28 | 161027 om0 | 831545 z200e | 93074k ares|{ 1.HETTT =2e2
+T33 | .0160238 1se4 | 149311 ge7 | 159977 1o4s | .829539 =200s| 928006 =res| 1.47009 =234
T34 101586 1me4 | .14B38% B4 188931 1042 | 32753k 2007 | .925272 evez|1.4T2k3 228

«735 | 0157060 1m74 | JANTHEO B2 .157889 210@8 | ,825527 2008 | ,9225%0 xTem|1,4Th78 =287
J136 | J0155486 1mes | 146533 e1s | .156830 los=« | 823521 =008} ,919812 =2TRS| 1,4T715 207
LT37 | L0153923 1ssa .1&2621 ele | .155816 1032 | 821513 2007 | 917086 aTe2|1.h47952 240
\738 | .01532370 1mss | L4705 23 | (154784 1027 | ,B1 2008 | ,91436h =Tis| 1.kB1go 241
#7399 | LO15082T 1msa | 143792 e1o | 153757 lo24 | B17hg7 2008 | 911645 2var|1,k8k33 =242

STHO | 0nkoRoh 1me2 | (142882 sos | .152733 1020 | .B154BB =00 | 908928 271s| 1.48675 =4
STRL T JOLETTT2 1mp2 | L1BIGTH sos | L151713 1ole | 813479 =20ic | 906215 Z7ii| l.4Brg =46
JTh2 | L0146260 1mam | L1H1069 o2 | .1 1018 | 811469 2021 | ,90350k =7os| 1,.h9165 247
JT43 | .015KT38 14pa | 140167 sop | .1k96BF 100e | .B0OGES8 2011 | .900796

JThb | 0143266 14m1 | 4139268 as7 | 148675 1005 | JBOTHET 2012 | .B9B0SL mroe|1.k9660 asi

L7451 0141785 1472 | L138371L as4 J147670 1002 | 805435 =012 | ,895389 27o0| 1.49911 es1
ST4E | ,0150313 1<e2 | J13TATT ewa | 146668 es= | .803423 =0le | 802689 2067|1.50162 25+
JT4T | LO138851 1em1 | .136%85 esa | 145670 sss | JB0lhog avis | ,B8Bg99g92 284 | 1,%0416 255
<748 | .0137400 1442 .13@ ses | .1BUETS eel | 799396 =ois| 887298 2682 1,50671 =258
.Tho | .0135958 1422 | .13 sas | 14368k sa7 | .797381 =2cxe| 88606 2ems|1,50927 239

LT50 | LO134526 14m2 | L133928 sest | 142697 ees 795365 =#6le| 881917 =ems| 1,71186 asc
LT5L | L013310% 141m | 133047 ava | LINITI3 ®sy | JT93349 =olr| 879231 2em¢| 1.514kS ze2
LT52 | 0131652 1402 | 132169 ars 140732 e7e .791332 2018 | 876547 2882| 1.51708 =es
S753 | «0130290 13ss | ,13129% s7e | 139756 e7s | .789314 =201s| 873865 eere|1.%1971 zes
S5k | 0128897 1eas | .130421 sese | .138783 e7o | 787296 momo | 871186 =e7s| 1.72236 26T

755 | L0127504 1878 | L129552 ess | .137813 pes | 785276 moeo| 868510 2874 1.%e503 =e@
LT56 | 0126141 1064 | 128684 asd .136847 sgea .783256 =o21| 865836 =st2|l1,92772 270
L7571 JOL24TTT Loms | .127820 ooz .1;@2; s59 | 781235 =oz2| .863164 =evo|l.530h2 T2
758 | 0123423 184m | .126958 s | .1 ess ] .T79213 moas| .

2759 1 .0122078 1304 | 126099 es7 | 133970 ese | JTT7190 2024 | 857827 2ess|1.53568 z7e

LT60 | 0120744 125202 .133018 15066 .855162 1.53864
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131 877382 4428 |1.89845 ©88 |l Lh565 3553 [1,85462 0988 |6,013k3 5188 | 480900 1882 [ 3 3gpim 2820
132 L87295h 4882 |1 89157 ©B4 |k Liglp G%00 1.gglzh 385 |6,85935 510 | h81p78 1610 |3 34608 @582
J133 | .868562 43568 |1 88173 O7B |4, 37510 0449 [} Bh7Ag 332 g goghks B083 | hogeen 1596 |3 3hghy 2348
134 .86h20l 48R4 |1.87795 OT® |L,.34063 9389 |1,84kmg 330 |5 75810 4858 | 478072 1384 |3 31500 2908
135 | .859800 4gvo |1.87122 ees |4,30664 casmo [1.84126  s2s [6,70853 48es | k76488 1571 [ 3,0099% 2489
136 855560 4288 |1.86433 sees |k,2731% scow [1.83798 e25 |6,65968 4Bi4 | .h7hgl7 1388 {3,p6525 2403
W37 .85133% 4324 |1.685790 ‘ess |h,2L012 oe2ms [1,83473 azs |6,6115h 4744 [U73359 1s48 | 3,24002 2388
.138 LB47110 4181 |1,85131 es4 |L,20757 9208 [1.83150 om0 |6,56410 487s | 471813 1534 | 3.2169% =083
J139 LB42919 4re0 JL.BUUTT e«s |k 17%h8 s1es [|1,82830 o1 [£.5I735 4s09 | 470279 1823 | 3,19331 2830
.150 836739 «las [1.83828 s4= [k,14383 3120 [1.82511 215 | 6,47226 4s4s | k68756 1520 | 3,1700) 2297
J151 834631 4087 [1,83283 ®41 14,11263 &Go7Te, [1.82196 S14 |6, L42%83 «47e | LG7ohE 2489 | 31470k 2265
.1ho .830534 4087 [1.825k2 838 |L4,08185 o038 (1,81882 811 16,38105 <44ls | LESTHT 1487 | 3,143 2834
.13 826467 4om7 11.82006 €81 1L,05149 =894 {1,81571 2309 |6,336089 4655 | LELoGO 4TS | 3,10205 2202
L1bh | 822430 <008 (1,81275 627 |L.0215% =2esé |1,B1262 907 |6.2933k 4=e4 | LG27eh 14es | 3,08003 2174
155 B18kok ao7e 11,80648 ees |3,99201 e9l4 |1.80955 005 [£.250h0 <2es | k61319 1432 | 3,05831 2143
.1k6 L814hLE ases |1.80025 8ls |3,96287 =o76 [1,80650 808 [6,2080%5 4177 | 45986l 144 | 3,03683 2118
.17 .810h98 aemc 11,79406 1B |3.93h11 =838 )1,80347 800 | 6,16628 4121 | L5841 14238 | 3,01575 20es
.148 806578 ssez |1,78791 10 [3,90573 =2800 [1,B0047 298 | 6,12507 4086 | L56988 1421 | 2 gokgy 2057
.1k9 .802686 s5%4 |1.78181 #0e [3.87773 =&7es (1,79748 3a9s | 6.08441 <olo [ L5sse7 14l2 | 2.97k33 2030
.1 798822 3838 | 1.77575 808 [3.85008 2723 |1.79L52 28s |6,04431 =sse | L45h15% 2401 [ £,95403 2008
,123 .T94986 deoe |1,76972 =98 [3.82280 2883 |1.79157 =82 | 6,00473 8808 | LSo75h isea ) 2,93400 1977
.132 | 791177 e7ed [1,7637h ses [3.79587 =2ese (1.78865 =2s0 [5,96567 SA5+4 [.L51362 2esl | 2.,01ke3 lesi
153 LT87394 a7se [1.757T9 sel | 3.76928 aeazs |1,78575 =2es [5.92713 S804 | Lhoof1 1a7l ) 2,fg472 1oz
154 .783638 9780 |1.75188 587 | 3.7h302 ese=2 |1,78286 =288 [ 5,88309 28vss | Lh8610 1oe2 | g, G7sks  1sol
.2 . 08 8705 |1,74601 =83 {3,71710 =540 {1.78000 =85 |5.851%54 avos { hl7ok8 1es2| o 856hk5 1877
.122‘ ?72%03 aa7a 1.;&018 550 | 3,60150 2s2b [1.77715 283 |5.614k8 esSe | (445696 1sts| 2,83768 1830
157 | .TT2525 2856 |1,73438 bva | 3,66601 2487 |1.77h32 201 |5,77789 ee1s | Lih553 1233 2,81915 1830
.58 768871 sez2s |1.72862 s5t= |3,6h1ch 2des |1,T7151 =78 | 5,7h176 9s87 | Lk3po0 13a4 | 280085 1807
\1%9 | 765242 2804 [1,72200 6B | 3,61658 2487 [1,76872 278 |5,70609 2322 | 441896 1914 | 2,78278 1lved
.160 .T61638 _ 171721 3.59221 1.7659% 5.67087 .4ho582 2.7649%




R . NACA TN 27hh
TABLE IT,— CONTINUED

4

5 g(t) h(t) it) J(t) k(t) 1(t) n(t}
160 761638 ssmsol 1,772 sas| 3,59221 24o7| 1.7659% a@rs| 5.67087 s47e | JLb0SS2 1smcs| 2.76LOL 17ez
W161 | 758058 ess7| 1.T1186 sez| 3.5681k =2378| 1.76319 =274 | 5.63608 s4as | 439276 1207 2.7K732 1741
W162 | JT5h301  assz) 1.70%9% sse| 3.54436 2aso| 1.760k5 =272 | 5.60173 sses | A437979 12sa| 2.72991 1719
163 | JT50969 sesio| 1,70035 sss| 3.52086 esea| 1.75TT3 =271 | 5.56780 ass1 | 436691 1z2m0| 2.71272 1mas
6§ TETESG  sms| 1.65480 ss2]| 3.5976h =22es| 1.79%502 2ss | 5.53429 ss1l | 435421 1a7o| 2.695Th  leTe
165 | JTH3973  s«ss] 1.68928 - ses| 3.47469 aee7| 1.7523% 287 | 5.50118 sz72 | J435141 12682 2.67866 1sss
JAB6 | LT O o441 1.68380 s=4s5| 3.15202 2242] 1.THOST ous | 5.46847 azo1 | JLU30B878 12sma| 2.66238 1sas
JI6T | T3T069 ocalra| 1.67835 =42| 3.42960 seeis| L.THT0L 2m¢ | 5.53616 siss | 431625 124s | 2.65600 1819
J68 | 733651 sasr| 1.67293 ses| 3.40785 2180| 1.7TRh37T =262 5.40423 eiss | J430379 12as| 2.62981 2600
169 | 730858 gavs| L.66754 s3s| 3.385% =21es| 1.TELTS =2eo | 5.37068 as11s’| L4291kl 1ze9 | 2.6138) 1sso
JIT0 | JT26879 asss| 1.66218 smee| 3.36390 2141| 1.73915 =zsms | 5.3k150 soe1 | 427912 1221 | 2.59801 1ses
WITL ) 723526 aszar| 1.656B6 =sof 3.34245 2116 1.73656 oss | 5.31059 soas | 526691 1214 | 2.58238 1sm44
. ) WJI72 1 7201 ss1l| 1,65156 s=26| 3,32133 =208s| 1,73398 =ass | 5,28024 solo | ,hosh77 1203 2,566GL 1s27
173 .716833 8200 | 1.6L630 s2¢| 3.30080 2%ew| 1.T31he =s¢ | 5.2501h 2875 | ,kghoye 12sa | 2,585167 1sc08
ATk | WTI359% azto| 1.64106 s21 3.27971 =048 1.72688 2sa| 5,22039 =284l | 423074k 1190 2,53658 142
A75 | JTR032%k  sede| 1.63585 sL7| 3.25925 =2024| 1.72635 2s2| 5,19098 2sor | 421884 1183 | 2,52166 147S
- WA76 | JTOT0T5  szee | 1.63068 sis| 3.23901 =oo2| 1.72383 =248 5.16191 2875 | 420701 1175} 2,50691 2488
JATT | JTO3846  szos| 1.62553 si2| 3.21899 1sso| 1.7213%F =@ | 5.13316 ame2 | h1g=o6 iea| 2,kg233 1ds
2178 | .700637 =280 1.62041 sdo| 3.19919 1sse| 1.71885 =247 | 5.104Th =820 | k18358 2180 | 2. k7750 14ae
179 | (69TLUE  sivo| 1.61%32 smos| 3.17961 1sasm| 1,71638 =24s | 5.07664 27Te | JLAL71068 1ls< | 2.56%6k 14lo
JBO | J694278 sisi| 1.61026 soe] 3.16023 1e17| L.TI392 =244 [ 5.04885 a74s | ,hl604h 1246 2,4hosh 1oss
(81| (691127 e122| 1.60522 soof 3.15106 1ees| 1,71M48 =¢s | 5,02137 =727 | 414898 1lss| 2,43s%9 13m0
282 ?&Eggj a112| 1.60022 499 3.12810 1e7s| 1.70905 =241 | 4.99520 =ass| .413759 11a3z| 2 k2179 1ss
JA83 | . 3 sos4| 1.59523 493| 3.1033%F 1lss7| L.70664 =e4o0| L.96732 2es8 | 412627 1llas| 2.40815 1lsso
184 | 681789 aore| 1.59028 4s3| 3.0BKT] 1saz| 1.70k2k =es | 4.O4O73 =2e2s | 411502 111s| 2,39465 less
185 | 678713 cosT]| 1.58535 400| 3.06640 1sis| 1.70185 =as | 4.91hkh =ecz | 51038k 1112| 2,38130 1321
L1856 | 675656 acas | 1.58045 4e7| 3.0482) 17es| L.69WT =oos | 4.888k2 amre | 409272 1los | 2,36809 1soT
. BT | (672617 a022| 1.57558 48%| 3,03022 1781 1.69711 =285 | k,B6269 2546 | LhoB16T 10981 2.38502 1283
.188 | 669595 ecom|1,37073 43| 3,012kl 17e3| 1.69476 =zsa | 5.83723 =2s1s | JLO7069 1082 | 2.3%209 1280
189 | 666592 =o88) 156590 4so| 2,99%T8 174s| 1.69243 2oa | 5.8120% 2esz | JOSHIT 10as | 2.32029 1zes
190 | J663606 2wes| L.56110 477 2.97733 17ar| 1.69010 =2e1 | 4.78712 =es | LOLBYZ 1078 | 2,31663 12ws
4 A9 | 660637 2esL] 1,55633 478 2,96006 171io| 1.68779 =289 | 4.76246 e<do | 103813 2072 | 2.30k20 1z40
g2 | 657686 =280s| 1,55158 47a| 2.94296 1esa| 1.68350 =2o | £.73806 =415 | L402TRL 1ces | 2.29070 1zev
W193 | JE55T51 2818 | 1.54685 470 2.92603 is7s| 1.68321. 2p7 | k.71391 =390 | LhOLE75 1ceo | 2,27943 1214
- J19h | 651833 2800 | 1.5421% 4sal| 2.50927 1ess| L.680%h 226 | B.69001 =2ses | J4OOGLS ro=4 | 2.26729 1208
2195 | 648933 eass | 1,535747 4es | 2.89268 1ess | 1.67868 =2as | 4.66636 =2s41 | .399561 1048 | 2.25526 1iss
. 196 | JGLE0L8  asss | 1.53282 464 | 2.87625 1eze | 1.67643 224 | 464205 =337 | .398513 1osi | 2.2k337 1178
197 | WO6B3180 zes1 | 1.32818 4e0 | 2.85697 1s:i| 1.6T7419 az2a h619]’8 2284 | J397472 1028 | 2.231%9 1168
198 | 640329 zasT ) 1.%52358 <=9 | 2.84386 1ses| 1.67196 222 2270 | 356436 1omo0 | 2,81993 1lss
199 | J637Th92 caco | 1,51859 <=s| 2.82790 1smso | 1.66975 am1 .51&1!» 2248 | 395406 loz¢ | 2,20838 114s
. 200 | (634672 2804 | 1.51kR3 4s4 | 2.81210 1583 | 1.6675k =2is | b.55166 seeas | .394382 1ois | 2,19695 1im
201 | 631868 a7es | 1.50989 4se| 2.79645 ims1 | 1.66335 ais | h.529Rl 2acs | (393364 1oie | 2.18m5F 11m1
202 1 .629079 azrrs | 1.5%0337 4m0 | 2.7809%F 1smas | 1.66317 =ie | k.50738 atsz | .3923%2 looT | 2.17kk3 llos
203 | 6263065 a7=s l.ﬁg&g 447 | 2.76%59 1mzz | 1.6610). 218 | k.48556 pisa | .39134% 1001 | 2,16334 1osa.
204 | 623548 pous | . ais | 279037 1sor | 1.6588% z1s | B.R6397 2108 ) .3503 g8 | 2,15235 loas
1205 | 620805 g7ze | L.A919% 4o | 2.73530 14pa | 1.65670 a1« | 5.8B238 a11s | .38934%9 swc | 2,147 1077
<206 | .6 eris | LABTSL 4q1 | 2.72037 1479 | L5456 212 | 5.421LO 2087 | .388399 ses | 2.13070 icer
207 | L6 caga | L.48310 (pp | 2.70558 14es | 1.6528% 2312 | L.BOOU3 2077 | .38737H  s78 | 2.12003 10s7
208 | J612666 2sez | LATBTL 4a7 | 2.60093 14m2 | 1.65032 210 | k,37966 2057 | ,38639% 974 | B,10946 1047
209 | J605983 me7o | L.AUTh3h «ss | 2,676kl 1408 | 1.64822 =zo0e | k.35509 =o0®8 | .38542) 868 [ 2,09899 1037
J210 | J607313° asss | 146999 da=| 2.66202 1426 | L.64613 =208 | 5.33871 =201m | .384k53 962 | 2,08862 1027
211 | . 2640 | L.E6S6T o1 | 2.6UTT6 141a | 1.6450% 207 | k. 1ees | .383490 38 | 2,07835 101t
212 § 602018 227 | 1.BE136 428 | 2.63363 1400 | 1.ER1GT 208 | K.29B55 1es0 | 382532 858 | 2,06818 1008
213 | .59935L ze12 | L.ASTOT 4z7| 2.61953 1sea | 1.63991 aos | k.27875 1wez | .381579 48 | 2,09810 sss
J20R | SGETT9 2mps | L5280 42s | 2.605T5 1a7s | 1.63785 =zoe | k.25913 1945 | ,380631 8«2 | 2,04811 ses
215 | J59h180 asas | 1. k-hajj «23| 2.59200 12083 | 1.63581 204 | 4.23970 1e23 | 379689 ®38 | 2,03822 peo
. 591564 2sT: | 1 hhL 421 | 2,57837 1las1i | 1.63377 =oz | h,20045 1so7 | 378751 sesa | 2,028k2 ete
W217 | 589023 2==a 11#10].1 4«19 | 2,856486 140} 1.63175 201 | 5.20138 1sso | 377818 s8eT [ 2,01870 se=a
«218 | .5B6LE8 zees | 153562 <1m} 2,551k6 1a27 | 1.6297Th =200 | 5.18248 1872 | 376891 se=2s | 2,00908 e=x
T 219 | 583920 azsaaz | 1.k31Th 41s) 2.,53819 1m1as | 1.627T4 200 | 5.16376 1855 | 375968 w18 | 1,9995% mus

-220 | 581383 ] 152755 2.52503 1.625Th 514521 375050 1.9900%
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TABLE IT.,-— CONTINUED

t alt) =(t) 1(%) J(t) x(t) 1(t) n(t)
.280 [.h50063 1mes| 1.2070T7 a27]1.89990 ez7|1.52072 1ss|3.27566 1130| .327%38 ses|1.5561% =ao
281 {.BLE1I6T 1swa| 1.20380 sme|1.89163 azs| 151917 1ss) 3.26433  112s] .326750 ess 1.5%035 s7e
28 1.b46079 1879 1,200%%  azs]1.88340° e17|1.51764  1se| 3.2%308 1127 326065 aas|1.53459 sva

/| -283 [.MhhhOO 1sT1| 1.19729 a2 1.87523 =11|1.51610 1sef 3.2K191 1109 322 e79|1.52887 s=as
.28k [ 852506 18sa] 1.19405 @2p|1.86T12 o7 1.%158  1s2} 3.23082 1104 . e77|1.52319  ss¢

t

285 [.MhOGES 1ess| 1.19083 @21)2.85505 eo|1.51306 1=2| 3.21980 109:J .328026  873|1.51755  ssa
286 1.438811 1me7| 1.1BT6C 21| 1.8%10% 75| 1.5125%  1s1|3.20887 1cse .323353 e71|1.51196 ==
287 |.536G6k 1a39 | 1.185k1 m1e( 1.88309 491 1.51003  1mo{ 3.19801 1ove .322 esa|1.50640  ==3
.288 |.535125 1832 1.18122 =28/1.83518 788/ 1.50853 1so{ 3.18723 1o71| .32201F e=z|1.50087 =<a
.285 |.k33293 1s22| 1,1780h 17| 1.B0733 76| 1.50703 148| 3.176%2 1loes| .321345 ees|L.k9539 ses
290 {83470 1m1e| 1.ITUBT o16|1.81952 775/ 1.5055% 148} 3.16589 10ss] .320686 eso|1.4899% =<a
291 .529658 1so0m | 117X a1s}1.80177 771 1.50%0% 1o 3 153533 1o46| .320026 we=s|1,4Bk5k  s=as
292 |.427846 1800 | 1.16856 =14]1.80806 7ms|1.50057 14e| 3.15k8k 1041 .319370 e=s]|1.47916 sas
293 |.4260k6 1782 | 1.16542 uﬂ 1.T96k0  980| 1.%0209 147 3 13#&3 loas| .318715 es1{1.57383 =20
.29% |.h2lask 17ms | 1.16229  812)1.78880 7ms|1.49962  148] 3.12408 1027| .31806% e« |1.46853 =es
295 [.LU22469 1778 1.15917 e12)|1.7812k 7m2|2.49826  14e|3.11381 10m0| .317HI5 e«e [1.%6327 sas
296 1.B2060L 1770 1,15606  a310|2.TT3T2  748| 1.%9670 146 3.10362  101s| .316769 s«s |1.5380k =1p
.297 |.h18921 17e2| 1.1%296 gos|1.76626 742|1.k952%  14s| 3.093%7 1c0s] .316125 e«1 |1.4%285 =mie
.298 [.MITI%9 17za | 1.15987 aca| 1.7588%  7m7| 159379  144]3.08381 1coo| .315%8h eas |1.48765 =iz
299 [.515503 1vav | L.1WETS  eo7{1.TDANT  7as|1.09235  144)3.073kL ss3 | 31K846  mae|1.kh257  sosm
2300 [.113656 1741 | 1.1X372  mos|L1.7RALE  7pa|1.k909L 14| 3.06348 ey | .314210 msa[2.537%8 smoe
301 [.413915 1733 | 1.1506T o@os|1.73686 ~pa|1.BB9HT  14s] 3.05361 7 | .3135T7T as1|l1.%32%2 =0z
.30 [.%10182 178 | 1.1372  aosc|1.T296R  720|1.4800%  142| 3.08382 74 | -3129%6 e2s|1.%2TH0 <se
.303 1.508456 1718 | 1.13458 oacg2.T22U2  714|1.88682 142] 3.03508 a7 | .312318 e=a|1.422k1 4pe
.30k }.ROST3T 1712 | 1.13Y55  moe|1.71508  711|1.38%20 142] 3.02%B81 e | .311653 e2s 151785 4e2
.305 1704 | 1.12853 @o1]1.70817 70e|1.48378 141(3,01k81 s | .311070 e=2s|1. k1253 488
306 1.403321 1mg95) 1.12%52 ©0011.70011 7oz|1.k8R37 140{3,00527 e<2 | .310kh9 181 hoTéh 4ss
.307 |.4016e3 1emo | 1.12252 2ss|1.69409 ess{1,k8097 140]2,595T9 w4z | .309831 e1s|1.%op78 483
308 |.399933 1ea« | 1,11953 =asa|1,.68711 so4|1.k7957 140]2,98637 wsse [ 300215 ela|1,39795 480
2309 1.3562k9 1e77 | 1.11655 =288)1.68017 e68|1.k7817 13s|2.97701 82 | .308602 610]1,39315 <77
.310 |.3965T2 1s7c | 1.11357 2ee]1.67328 es8|1. k7678 138|2,96772 82¢ | | eow |1,38838 <7«
/311 {.334902 ‘1es3 | 1,11061 =8311.66642 ea1|1. k739 138[2,5%848 917 | ,307383 eoe |1.3836k 470
.312 1.393239 1ame | 1.10766 285 [1.69961 e77| 1 hThOl 187[2,9%931 822 | 308777 wecs |1.3789k 4ss
2313 {.391583 1e4o | 1.104T1L =283)1.65284 eve|1,k726k 108 2.94019 €08 | ,30617h 02 |1.37H26 4se
.31k 1.389934 1e4n | 1.20078 282 |1.68610 ees|1.hk7126 138]2,5311F 500 | 305572 ses 1. 482
2315 1.385291 1ea7 | 1.09885 =202]2.63941 ees|1.46990 1s7{2.92213 es« | .30497h =87 |1.36500 «<se
.316 1.38665k 1825 | 1.09593 o1 }1.63275 ea1|1.46853 1as|2.91319 ese | .30M377 o5« |1.350k1 «=s
317 .385025 1eam | 1.09302 aso|1.6261% ase)|1.56718 18e|2.90%30 esa | .3037683 msz |1.3558% 4ss
.318 |.383502 1m1e | 1.09012 zep |1.61956 @e=¢|1.56582 1as{2.895K7 s77 | .303191 ss0 [1.35132 4s0
.319 {.381786 1610 | 1.08T23 2e8|1.61302 eso|1.h6W8T 13¢]2.886T0 =72 | .302601 sxr|1.34582 448
.320 (.380176 103 | 1.08435 oar|[1.606%2 e47]|1.86313 1a4(2.87798 ee7- | .30201k 585 13423k <4s
.32L [.378573 1mpv | 1.08148 57| 1.6000% e4z)1.h61T9 1s4|2.86931 sel | .301k2g =83 |1.33700 442
.322 |.376976 1mpo | 1.07861 2es | 1.39363 &40 |1.560U5 133]2.86070 &= | .300846 s&1|1.33348 <oe
323 [.375386 1mae | 1.0T5T6 opm |1.58723 ess|1.5%912 1@a|2.85215 asi | .300265 578 [1.3200¢ 437
.32k 1.373802 1m7g | 1.0TR9L gy [1.50088 eaz| 205779 1a2|2.8%36k sds | . s7a |1, 32472 433
325 |.37222% 1m71 | 1.0T00T =2ss|31.57h56 s28|1.55647 132(2.83519 840 | .299111 974 [1.32039 4a2
-326 1370653 1mss | 1.06T2k am3)1.36828 ees | 1.U5525 181|2.80679 s34 | 298537 572 |1.31607 <2s
327 [.369088 1ss9 | 1.064k1 2a1]1.56203 ez2|2.45384 181]2.81845 sso | .297965% =70 [1.31179 «<z2s
.328 |.367529 1sms | 1.06160 =282 ]1.55581 e1a|1.45253 1a1{2.8101% sz¢ | .297355 ses|1.30753 <20
.329 {.365976 iser | 1. 27 ) 1.54963 e14 ] 1.5%122 130 |2.80191 s20 | .296827 wes }1,30330 <21
.330 [.368429 1m0 | 1.05600 =7 |2.583%9 e11 |1.hh9S2 128 | 2.T93TL el¢ | 206262 sea 1. <18
<331 |.362889 1may | 1.05321 o7m |1.53738 eo7 | L.54863 1130 | 2.T85T e1o0 | .295699 ss1 |1.25%91 416
.332 |.36135% 1s2g | 1.050k3 =z7s | 1.53131 smos { 1.44T33 128 | 2.T7TH7 ot | .265238 =0 [1.29075 41s
+333 [.359826 1m02 | 1.04765 a7rm|1.52%26 eo1 | 1.hkSOE 128 |2.769%3 aco | .20U578 s=s7 [1.28662 <11
33k 1.35830h 1s1e | 1.08589 =78 |1.51905 ss7|L.MENTE 1zeco.761k3 Tes | .2 =55 | 2,28051 4os
.335 [.356788 1m11 | 1.04213 o= |1.51328 sos;1.343k8 120]2.75348 7so | .293466 =s2 [1.278k3 4oce
2336 |.35%R77 1so¢.| 1.03938 =274 1.50733 se1 | L.4h220 127)2.74558 788 | 20201k =51 [1.27437 404
.337 |.353773 148 | 1.0366% 274 |2.5%01%2 ses|1.%45093 127 2.73772 782 | .290363 =48 |1.27033 <01
.338 % 1492 | 1.03390 =272 {1.4955% sas | 1.k3966 108 2.T2991 778 | .291B1k =47 |1.26632 oos
2339 1.35078¢ 1487 | 1.03118 o921 1. K690 mea2 | 143840 1em)2,72215 Tr 291267 =45 |1.,2603k 287

N
.350 {.3h9295 1.02846 1.k8387 1.k371h 2, Tihbs 250722 1,25837
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TABLE IT.— CONTINUED

NACA TN 27hk

b g(t) h(t} 1(t) (%) k{t) 1(t) n(t)
.30} 389295 14B1 [1,02886 =272’ | 1.58387 =7 [1.4371h 126 |2,71MM  7es |,200722 42| 1,25837 o8e
k1) L3WT8LL 1e7s [1,02575 270 | 1.B7809 =76 | 1,43588 125} 2,70676 ‘ree | ,290180 s<1 ) 1,25443 se2
34%2] .346339 1489 [1,02305 =270 | 1.47p33 #72 | 1.h3k63 1les|2,6991k 7se | ,289639 mas| 1,250%1 o89
343 L3HBT0 1ded [ 1.02035 2en 1,4666) 370 |1,53338 124 [2,69156 | 7S¢ {,289100 =37 1,2h862 aos7
L34k 33506 1488 1.01766 =ee | 1.h6091 ses|1,h3214 125;2.68402 74 [,288563 sos|1.2k2Ts oees
345 J3WIG48 1458 |1,01498 o7 | L.45%25 =ea | 1.43089 128 2.67653 74s |.208028 sa3|1,23850 es3
3h6 ] L3M0LGS 1446 11,01231 a7 1,4h962. ms1 [2.42066 124|2.66908 740 | .287h95 mai|1.23%07 es
347l .335049 14421, ees | 1. Ukkol ms7 |1 LoBk2 1me|2,66168 Toe | ,2860GF =ee|)1,03126 oTs
348 ,337607 1408 [1,00659 =ees L.438%L  ss3|i,LkoT20 lam|2.65k32 7ee|,286hk35 sar|1.22748 o7e
.349| .336172 1420 [1,00h3% ees | 1.43289 s3eil.hesg7 1ea|2,64700 T2 |, 526 1,02372 ST+
03501 J3347h2 1428 [1,00169 =ees | 142737 e8| l.L2k75 1emf.63972 7TEs |.28%382 s28|1,21998 s&7R
351} .333317 14la| ,999056 @e2s | L.42188 s4e|1.k23%3 121 2,63248 71w | ,284859 s=22|1,21626 soT0
.352) .331898 1424 996527 me2r | 1,31642 =4s|1.42232 122(2,62529 7Tis |,28%337 sie|1,21256 osB
,353| .330L84 1408| ,993 zs8ls | 1,41099 =40|1,42110 120|2.61814 712 |[,283818 sls|1,20888 oss
35k ,329076 1403 | 991191 seor | 1.,40555 sas|1,419%0 11| 2,61102 7o7{.283300 S1s8|1,20522 G883
.355| 327673 1sss| 988584 2001 | 1.50021 ses|1.%1869 120]2.60399 ros|.282784 Bm14| 1,20159 se2
.356| 326275 1302 ,9B5983 zses | 1,3486 =ss=2|1.k17H9 118]2,59693 oo | 282270 s1s| 1.l 859
357 .324883  1a3s7| ,983390 =mar | 1.3895% =30} l1.%1630 120 2.%8992 ess .2817% s11| 1,194 asa
.358| .3234%96 1mer| . 3 es7e | 1.3832h =27 {1.41510 118]|3.58297 esi |.2812 soa| 1.1 ase
359 | 322115  1arr| . 4 2sra | 1.37897 sed | 141392 - 110]| 2.57606 eas | .280738 wmor|1.1872k ass
360 .320738  1s7i| 975651 emes | 1.37373 sei|1.41273 1:18{ 2.56518 wmac|.280231 wsos|1.18371 osz
W36L| J319367 1mse| .973085 ases | 1.36852 s1s| L1.41155 11s|2.%623% e7¢|.279725 sos|1,18019 aso
362} 318001 1zer| ,970 esso | 1.36333 s17|1.41037 117{ 2.55555 w77 |.279222 soz2| 1,17669 esr
23631 316640 1ams| 96797h es<s | 1.35816 sie}l.40920 11s|2.54878 s72|.278720 moo} 1.17322 a«e
L36L | (315285  1es1 (965429 emsb | 1,35303 sim|l1.h0802  11e) 2.54206 sse|.278220 4sal l.16976 s44
.365( 31393k  1o4s| 962890 2maz | 1.34791 wsoa) 1.30686 117|2,53537 sas!.277722 «es| L1.16632 42
3661 312589 1e40| 960358 pmes | 1.34283 so7|1.50%69 11| €.52872 ee1|.277226 493 1,16290 o041
L367| 311249  1ses| 987833 asie | 1.33TT6 soa|1.h0B53 116 2.52211 ass|.276731 4ssf 1.15959 aas
L368) ,30991k  1m81| .95531k em12 | 1.33273 =02 1.40337 11s) 2.51553 es4 |.2762 4p2| 1,25611 as7
.369) .308583 1mes| .952B02 =zsos | 1.32771 4se|1.30222 11s}2.5%0899 es1|.2757H6 4pa| 1.1%27hk os¢
.370| .3072%8 1azo .9E0296 aees | 1.32273  4a7| 140107 11s] 2,%0248 a7 |.275257 488 1.140H0 ass
«3TL| 4305938 1mis| G4TTIT eesa | L.31776  4oa|1.39992 "114| 2.59601 s«a | 2THT60 «s7|1.14607 so2
372 304623 | 1e11| (S4530% 2<ms | 1.31282 491 1.39878 11| 2,48958 e«0|.27h282 4s«|1,14276 sac
L3731 .303312 1c0s| JS42818 2¢m0 | 1.30791 «5v|1.39763 11a] 2.48318 8s7|.273798 4B4|1,13946 ar
3Th| ,302007 1s01| 540338 2474 | 1,30301 «488|1,39650 114|2.47681 eas|,27331% 4s1|1,13619 a=s
L375] L300706  1zse| .93T864 eem7 | 1,25815 ¥ion 1.39536 11} 2.k7048 men.272833 480 1,13293 ses
L3761 299410  1mso| .935397 ssea | 1.29330 <m2|1,39423  118]2,46418 ma2s|,272353 478]1,12068 osza
377 298120 12s7| 932935 =454 | 1.288k8 «eo|1.39310 212|2,k5792 824 |.271875 478 1,12646 eal
L3781 296833 1aB1| .530481 2449 | 1,28368 478|1,39198 112|2.k5168 B8 ,271399 <7s(1.12325 Aie
L3759 .2938=2 izTal |, 32 244B | 1,27890 47s)|1.39086 11m|2.h4nkg e17| 270924k 474| 1,12006 81T
.380) 294276  1272] 925590 =2a0s | 1.27k15  «7s)1.3897k  11e]2,43932 e10|.270450 471 1.11689 ais
L3811 29300k 12e7| ,92315h a2<s1 | 1.260L2 471|1,38862 1212]2,43319 e10].269979 470]1.11373 &14
382 | L291737 128s| 920723 es24 | 1.26471 4sp| 1,38 211| 2,42709  ®07|.265%09 4es| 1. 312
.383| 290474 1@s7) 518299 2418 | 1.,26002 4e7)1,38 110| 2.42102 sos | 269040 _4e7 I.W 811
38k | .28921T  12sa| .915881 2412 | 1.25535 4s4[1.38530 211]|2.52498 600 |.268573 «es)1.1036 aow
.385 | 287964 1248 013469 2408 | 1,25071 <eel1,38%19 1102 k0898 =87 |,268108 434 1,10127 308
386 .286715 1m4sf .9 3 2400 | 1,25609 4¢0[1,38309 1os|2,k0301 se3|,26764h 483)1,09819 oos
.3871 .28 1240 . 3 2884 | 1,2h1h9 4%8(1,38200 110{2,39706 99l |,267181 461[1,09513 o4
388 .284232 1ms¢| ,906269 £sss | 1,23691 438{1.38090 108{2.39115 s88|,266720 459|1,09209 03
389 . 1200| ,903881 2082 | 1,2323% 434 |1.,37981 109|2,38527 =85 |.266261 4838)1.08906 301
L3901 281768 22| ,9014G9 =277 | 1.22781 4m1|1.37872 108|2,379h2 r'ss2 (,265803 428]1,08605 800
.391| .2805k2  ieer| ,B899122 2271 | 1.22330  430|Ll.3776% 108[2.37360 =Te .%W 45| 1,08305 =as
L3921 .279321 1217 896751 msss | 1.21880 | 448|1.37656 208]2.36781 =76, 92  438| 1,0800T =7
393 | 27810k 1212 8386 =zese | 1,21432 <= |L.37%48 108{2.35205 s7s|.264439 4me|1.07710 =xms
3% | 276892  1a07| 892027 =esss | 1.20987 4«4 |1.37hBO  107|2.3%632 =70 |.263387 430|1.0Th1S =284
3951 .273685 1mos| ,88967h em4a | 1.20583  441[1.37333 107]2,35062  sss|,263537 449|1,07121 =e2
395 .27 1188 | .B887326 asd2 | 1,20102 440[1.37226 107]2.3440% =e4 |,263088 «4m]1,06829 =e1
397 .273283  119m ) .884G8L =2sar | 1.19652 4a@7|1.37119 1o0e6|2.33930 se2|.262640 <48]1,06538 ass
.398 1 .272088 © 11p0) 882647 asm | 1.19225 4oe|1.37013 10s|2.33368 ;3 L6210 444 | 1,062k =288
W399 1 .270858  1i1se{ ,880316 =zaes | 1,18789 483|1.36907 10s]2.32810 261750  443]1,05961 =288
koo | 269712 877991 1.18356 1.36801 2.32254 261307 1.05675




NACA TN 27hh

TABLE II.— CONTINUED

t g(t) h(t) 1(t) J(t) k(t) 1(t) u{t)
Jwo | .269712 11m1|. 677991 =231e | 1.18356 <22 | 1.3680L 1om| 2.3223h ssa| 261307 442 |[1.0%675 a28s
o1 [.268531 1177|.875672 2m15 {1.1792% 430 | 1.36596 108} 2.31TOL mm1 | -260865 440 |1.05390 =28«
Q2 [.267358  1x7s).87335T =209 | 2.1Thok  4em | 1.36590 10s| 2.31150 =<7 -260825 4s3 |1.05106 282
kO3 { 266181  11ea|.871048 o2mas [1.17066 426 | 1.36485 104 2.30603 s¢s| 299986 4a7 |1.0482hF  2e1
ok | .265013  11es|.868745 zaes | 1.16650 42« | 1.36381 10m| 2.30038 =<2 | 2959549 408 [1.045k3  27e
Jhos | .263848  11e0|.866LKT 2202 |1.16216 <22 | 1.362T6 1o04| 2.29516 s40] 296113 4as |1.0k2Ck  z27e
JRO6 | .262688 11ms|.86K155 2087 [ 1.15T5F <21 | 1.361T2 1o« | 2.26976 sss | 258678 4ss: [1.03986 277
WROT § 261532 7 1am1(.861868 pop2 | 1.15373 418 | 1. 10a| 2.28440 s34 | .2582%5 432 |1.03709 =27S
BOB |.260381  1:1¢m- ga7e | 1.15955 417 | 1.35565 104| 2.27906 s32| .257813 430 |1.03k3h =274
J40o |.259233  1148].85T310 2272 [1.14538  «1s ) 1.35861 1os| 2.273TH sas | .257383 426 |1.03160 aTs
k10 |.258090  1189!.855038 ozas |1.1123 415 | 1.35758 1ce| 2.26885 sas | .25696% <28 {1.02887 aT:
M1 [ .2%6951  11em(-8%2TT3 zasy |1.13710 <12 | 1.35656 13| 2.26319 =2« | 256526 427 |1.02616 =270
12 1.25%816 . 1131(.850512 enes (1.13298 <10 [ 1.35553 1oz 2.25795 sai .2 420 }1.00356 =208
413 | 255685 | 1127[.8%8057 28=0 {1.12888 4os | 1.35B5L 102| 2.2527hk =19 | .2556Th 428 |1.G2078 2=
L1k [.253558 1328 |.846007 =224s {1.12580 <os | 1.35349 102| 2.24755 sie| .255251 <23 |1.01810 =ss
Jh1s f,250k35 1118 {.843762 2240 [1.1207Th 404 [ 135247 101| 2.2k239 sus | .254828 <21 [1.025kk =zes
. 416 | .251317  111m{.8K1522 sezes | 1.11670 4ce | 1.35186 01| 2.23726 =12 | .25BMOT 420 [1.01279 aes
W17 | .250002  1121(.839287 sea2es | 1.11267 4or | 1.35045 101 2.23214 mom | .253987 41s [1.01016 ze2
518 §.280091  1106]-837058 =2zes |1.10866 ags | 1.349hh 101 2.22705 sos | .253569 <17 |1.0075%  ze1
419 |.247985  1109|.834833 =ze1s | 1.10467 a=ss | 1.348%3 100] 2.22200 =04 | .253152 4ie |1.00493 =zeo
k20 | 256882 1009 |.83261k g21s [1.10069 ase | L.33TH3 100} 2.28696 =0z | -252736 41s [1.00233  ama
421 | .255783  1c9s(.830399 =zeos [ 1.09673  ase | 1.34543 1o00| 2.2110k 43a | .252321 «1a | 999735 asts
Jhao | L2 1000 |.828190 2gz0s | 1.09279 ses | L.34543 100| 2.20696 «s7) .231908 412 | .99T7172 2me0
k23 (.243558  1087{.825985 =218% |1.08886 @81 | 1.3k%k3 s8s | 2.00199 484 | 251496 410 | .9Gh612 2548
&2k | 242511 108s[.823786 =105 [1.0849%5 ase | 1.3%3%% s | 2.19705 482 | .251086 <10 | .992063 2537
Jhes | .ok1ke8 1078 |.821%591 eiso (1.08106 ass | 1.3h2h5 @8 | 2.19213 4®o0 | (250676 408 | .586526 524
426 | .2k0389 1076 {.819hOL =18s | 1.07T, eas | 1.34146 88 | 2.13723 487 | .250R68 407 | 98702 283
BT §.239273 . lorl {.817216 2178 1.073&3:2 sas [ 1.3k0k8 89 | 2.28236 485} .2k9861 408 | . 2501
508 | 238202 ° 1o0es (815037 =ei7s |1.069%7 ses [1.339k9 se | 2.1T7T51 482 | .2k9k53 404 .581988 2439
k29 |.23T13h  10es [.B12862 2171 |1.3055 ssr |1.33851 se | 2.17268 4mo | .2k00S1 403 | .GTGhEGG =478
430 [ .236071 1061 |.810651 rmiss |1.06183 @m0 | 1.33753 s7 | 2.167688 478 | .2h8648 402 | 977021 =4es
231 |.23501Q 1om=m |.808525 =misoc |1.05803 ars | 1.33656 se [ 2.16310 478 | .2k8246 401 SOTASS5 2455
Wh32 [.23365% 1083 |-806365 =21=a [1.05h2hF  a7s | 1.33558 o7 | 2.15834% 474 | 2R70K5 ssw | .GT2100 2444
433 1232900 1048 |.804209 z1m1 [1.050%8 a7s | 1.33461 e7 | 2.15360 evm | .2KTRLG ase | .969656 =2es2
i3k [.23185%  1o4sm |.802058 2147 | 1.03872  s7v4é | 1.3336 s | 2.14588 4«ss | .2W7OMT meT | .GET22L =21
k35 1.230809 1041 {.799911 2141 [1.04259 =72 | 1.33268 ss | 2.1k420 4sm | 246650 ass | .G64803 a4lo
W36 §.229768 losa |.TYTTI0 21sa |1.03926 o712 [ 1.33172 s7 | 2.13952 4es | .2k625k as< .962393 2389
k37 [.228730 lost [.795632 =1se |1.03555 =ses | 1.33075 es | 2.134387 «es | .2¥5060 as¢ .G5995h za8m
438 | .227606 1080 |.793500 =mies {1.03186 aces | 1.32980 6 | 2.1302% 481 | .2hSh66 se= | .9STE0S asTe
439 | .206666 1oos |.TQL3T2 2124 |1.00818 ~ sas | 1.3288% es | 2.12563 478 | 245074 ss1 955230 2387
JMho | .225640 102z |-TB5248 211e |1.02k%2  sss | 1.32788 es | 2.12105 4s7 | 244683 amso | .982863 2355
Akl | 22k618 1020 |.TBTLI30 211s |2.02087 ase | 1.32693 o5 | 2.216k8 4x4 | .2kh293 seR [ .550508 a23s
k2 |.223598  101s1.78%015 mics |1.01723 asz | 1.32%98 84 | 2.1110% 4«53 | .25390% ass | .GR8163 =594
k3 |.220583 1012 .782906 bios |1.01361 oeeo. | 1.32304% ss | 2.10Thl «so | .2h3%06 =88 -5h5829 234
bk 1221571 100s |.78080L 2101 |1.0100Y ase | 1,32k09 o4 | 2.10251 448 | .2h3130 sss | .9k350C5 =2sis
A5 1.220363  100s |TIBTO0 2ose |1.006H2 oss | 1.32315 s+ | 2,09883 «47 | .2k2Thh sed | .Gh11G2 =2s03
JBLE [.219%58 1001 {.TT660k 2002 [1.0028% sse | 1.32221 s4 | 2.09395 <44 | 252360 ams | . 2282
BAT 1218557 st |.TTH512 2087 | 999275 ases | 1.32127 ss | 2.08952 442 | .2k1977 aa2 | .9 2282
4B | 217560 soe |.TT2k25 z08s | 995726 asss | 1.3203% s¢ | 2.08510 <40 | .231595 ssr | 534315 =aa7e
g ] .216%66 o1 }.TTO342 =2o7e .992190 s=mzs | 1.31GH0 ss | 2.08070 438 | .2h121k a7e 932043 =2es2
450 | .215%75  sar |.T68263 2074 | .988667 amos | 1.318KT s | 2.07631 4ss | .2k0535 ars | 92976l =22s2
Jixy (218588 gan |.T66189 2070 | .985158 sces | 1.3175F ez | 2.07T195 4s¢ | -2WONSE a7 | 927529 amaz
52 |.213605 gm0 |.76%119 zoes | 982663 s<el | 1.31662 sa. | 2.06761 4ass | 250079 ars | 925267 azs2
53 | o12608  gre |.T6205% zoer | 978182 sdes [ 1.31569 sz | 2.06328 aso | .239703 avs 923055 2202
hsh | 211659 g7 [.TS9993 eos7 | 9THTL3 s«ms | 1.314TT sz | 2. o9 | -239327 a74 -020833 =z=12
455 1210676 gro [T57936 =omz | -971258 sz |1.31385 sz | 2.05%69 4p7 | -236953 &7s | .918621 220
456 [.209706 es |.T5%88k 2o4s | 967816 size [1.31293 w1 | 2.05052 o= | .238580 ava | .916K18 =182
a7 | .20B7H0  pes |-T53635 smoas | 96387 sa1s | 1.31202 gz | 2.04617 aas | -238208 a7o | -910k226 2184
458 |.20TTTT  eme [-T51T9L 2oso | -S609T2 saca | 1.32110 o | 2.0515% 41 | .23T638 s70 2912082 2174
459 1.206818° gwe -[-THITSL poss { 957369 easo {1-31020 a1 -‘ 2.037T3 418 [ -23TH68 ass | -905868 21e4
h60 |.205862 -THTTL6 -954179 1.30929 2.03354 237099 ~90TTO

23
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NACA TN 274L
TABIE II.— CONTINUED
t a(t) h(t 1(t) J(t) x(t) (k) m(t)
A0 20 os2 |.TWT7I6 =eose | .95L1T9- o277 |1.30025 81 | 2.03354% 418 [.237099 88 |.90T704k a2iss
361 | 204910 . sap | . THSEBE 2027 | L9%0802 sSees [1.30838 90 [2.02936 <415 | .236731 oea ]1,5055hG 2143
62| 203961 ®48 | TH36T7 2028 | (ghkTh3T 2352 [1.307h8 81 | 2.02521 418 | .23636% 329 |.g034ok =lae
L4631 203015 843 |.TRIS3N 2018 | ,9L0SsS 3335 |1.30657 90 | 2.02008 423 ) 238059 1864 | g01268 21aT
L6k | (202072 w88 | ,T396I% 2018 | .ghkoTlE 8327 [1.30567 ©0 | 2.0169% 410 | .23%63%5 963 | ,0g91h1 2118
'

L4651 .201133 /Jeas {.737600 2011 | .937h1g 3815 |1.304k77 88 [2.01285 40® |.235072 283 | ,GB970R3 2i0@
Jh66 1 200198/ 833 |,735589 2007 | .93h10k  e302 11.30388 80 [2.00876 496 |.23h909 081 | 8ghgll 2100
LET | .199265 em® |,733382 2008 | ,930802 3280 |1.30298 89 | 2,00470 405 |,234548 380 [,89281L 2080
L6810 .198336 eas |,731580 1sse | .g27512 ae7e |1.30209 B9 [2.00065 403 {.234188 260 | 85072k 2082
69| L19THIO s2z |.729%81 1ses | .92k23Lh  azes [1.30120 &8 |1.99662 40® | .233628 o=s8 |,8886k2 =207s
U700 1968488 seo [.7275B6  leso | .920968 sas4 |1.30032 88 |1.99260 <00 | .233k70 osT |.B86%6y 0S4
471 L195568 sae |.T2996  1ea7 | LGITTLM sa2<2 |1.209L3  ea | 1.988¢ ags | .233113 ss=e |.88L505 aoss
72l .19k652  e1a |.723509 1ee2 | .91BUT2 ceco |.329855 me|1.98462 ase |.232757 ess |.882k50 2048
A3 193739 sos |.T721627  reve | (911242 s218 [1.29766 =8 |1.98066 ass | .232h02 ass |.880k0k 2008
A7 192830 9or |.TL96L8  1s7s | 90802k s207 {1.20678 &7 |1.97671 asa | .232047 sesa |.870366 2030
A75] 0191923 “goa [LTITEST3 1971 | LOOUBLT s1ss {1.29%91 . ea87|1.972786 =8l |.23169h% ss2 |.876336 2020
LB76 1 .191020 sob |.TAST02 1se7 | .901622° sise [1.20%03 a7 [1.96887 200 |.231342 asl |,B743LE 2012
BPTE .2190120 se7 |.TL3735 1se3 | 898439 si7a [1.29416 8t [1.9649T7 ses |.230991 s8so |.B87230h4 =oo%
4781 185223 e84 |.T11772 1ese | 859267 siel [1.29329 e7 {1.96109 388 |.2306k1 &4 |.870300 1986
L479 ] .188329 @m0 |.709813 1s=s | .892106 e148 [1.29242 a7 [1.95723 eas |.230292 =49 {.86830% 1o8s
480 .187h39  me7 |.707858 1sse | BBB9ST 2188 [1.20155 86 [1.95338 080 | .22gok3  S47 [.866318 1879
4811 186552 ess | 705906 1847 | .885819 8128 |1.209069 87 [1,94g55 382 | ,220%G6 348 |.06W33G 1871
Jdgo | .185667 Em1 | 703959 1w«< | 882693 olie {1,28g82 86 |1.94573 080 |.209250 84s |.862368 1ses
483 | .184786 878 |.702015 1840 ) .879%577 3104 |1.28896 &8 [1.94193 a7e |. s |, 860L06 1834
L8| L183908 873 | .T00075 1834 | 876473 sose |1.28810 o2 |1.93815 87T |.228560 048 |.8%8L52 ls4e
5851 .183033 e7e |.698139 1s3s |.873379 ooss [1.2872h 85 {1.93438 s87s |,228217 342 |.8%%6 lwss
k86 | 182161 mse |.696206 1s2e | .870296 sO71 [1.28639 85{1.93063 674 |.227875 342 |.854568 1leso
487§ .181293 ass |.6942T7 1625 | .867225 wsoe1 [1.2855h ee |1.52689 a7z |.227%33 =40 |.852638 122
W88t .180k27 sas |.692352 1821 | .86416k moso [1.28468 ss [1.92317 87t |.227193 840 |,8%0716 1814
B89 | L179%64  eas |.690K31 asi7 | .86111k wso40 |1.28383 e« |1.91946 aes | ,226853 938 1807 .
L4901 L175705 es7 {.68851% 1814 | .8880TL eces |1.28299 es | 1.91577 @67 |.22651h  asT |, 5 1ees
AL L1TTBAE  ass |.686600 1821 | .85%04E no1e [1.2821k e4 |1.91210 oss | .226177 es7 |.844997 1881
g2l (176995 sesy |.684683 1sce | .8%5202T7 socos [1.28130 es= |1.9084% ees | .225840 sse [.8k3106 1lss3
493 | L1761kk  s4s [.682783 10908 | .B49019 2607 [1.28045 s« |1.904T9 sea | .22550% o35 |.8k1223 1876
QL | 175296 eed | 680880 1mc0 | .BK6022 2987 |1.27961 &3 |1.90116 ael |.225169 934 [.839347 1887
U951 (1TRLS2 a4z §.678980  1mes | 853035 earr [1.27878 e4 |1.89755 de1 | .224835 esa |.837h80 1esl
M6 | (173610 mos |.67700%5 1880 | -840058 coes [1.2779% a4 §1.8939%k ass | .22k502 asa |.83%619 1esm2
L7 | L172772  gas (675192 1eas | .837092  2es7 |1.27710 es [1.85036 sav |.224170 381 [.833767 184e
498} 171936 gaz |-67330%F 1pss | -834135. 284e [1.27627 oo [1.88679 sse|.223839 as1 |.831920 1es7
L4991 L171I0%  ggo |-6TLHLG  1pem | .B31189 2e3s (1.27544 83 [1.88329 o=« |.223508 a20 [.83008hk 1831
L500 | L1T02Th gy | 4669537 1a7a | -828253 epee |1.27H61  8a | 1.87969 asss | .223179 dze |.828253 1pze
JZ0L [ L169ULT  gpg |.6676%9  1m74 | -82%327  2s1s |1.27378 - e2{1.87616 am2{.222851 sas |.826430 1ale
.502 | 168623  gpy | 665785 1g71 | 82211  zgo7 [1.27296 ea|1.B726k asmo|.222%23 aa7 |.82461k 1acs
<503 167802  p1g {66391k  1ga7 |.81950h 2age [1.27213 g2 |21.86914 o4s | .222196 ase |.B22B06 1s02
.50k | L16698k g1y | 662047  1pmq | 816608 zasr |1.2T131. a2 |1.86565 a«7|.221870 azs [.821004 tTe4
505 [ L166169  s12 |.660183 1amsi | .813721 2877 [1.27049 e2|1.86218 oe48|.221545 oe24 |.819230 1787
.506 | W165357 1o {.6%8322 18s7|.81084k pea7 |1.26967 a1]|1.85872 a4 |.221221 aza {.817h23 1780
50T | JL6H5RT  goae | 656465  1ssa | .BOT9TT =es=s |1.06886 e |1.85508 sS4 .220898 ee2 [.8156k3  177e
L5081 .1637HL B0« |.654612 1ss0| .80%119 2845 |1.2680k 81]1.8318%F 841 |.220576 022 |,813870 17es
.509 | .162937 s01 |.652752 1847 .802271 2898 {1.26723, 81|1.B4BK3 341 ,220254 e21 | Bl2104 1759
L5100 | .162136 7eB |.650915 te4s | ,799h32 2828 |1,.266L2 81 (1.84502 988l ,219933 818 | 810345 178X
L5111 161338 7es |.6hg072 18401 . 796603 2820 [1.2656] 8111.841K3 988].21961k 818 | 808993 1748
.512 | 160543  7e2 | .6L7232 1837 ,793783 =281o0(1.26480 80{1.8382%5 s3s8],219295 ol (,§o6ELE 17aa
<513 .159751 780 |.645355 lesa|.790973 2801 11.26400 81]1.83489 935 ,218977 018 |.8o5110 1782
.51k | ,138061 vev |.643562 1smo|,7BBl72 2782 (1.2631% ©€0{1.8318F 934].2186%9 918 |.803378 172s
.51%| .15817h  7es |.6LAT32 1e=e|.785380 =2783|1.26239 80(1.82820 @s3),2183k3 815 [,801653 1718
L5161 .15T7390  7Ter | .639906 1824 | .TB259T =27F4 {1.261%9 ec|1.82487 ss1].218028 o155 |.T79993% 1Til
LE1T] 156609 7178 ].638082 1mao] . 779823  2ven |1.26079 80{1.82156 23cf.21T713 914 |.79822L4 170s
L5181 155831 7ve | .636262 1lels|.77705%9 e£7m6|1.2%999 +8|1.81826 o928 .217399 eols (.796519 1ssa
L5191 .155055  rvs |L63UkLE  1era | (TTL303  e74T[1.2%020 eo1.81458 sas| 217085 81z ).T9 lesa
520 | .1%54282 632632 LTTLSS6 1.258k0 . . |1.81170 21677k . 793129

[



NACA

TN 274k
TABLE II.— CONTINUED

t g(t) h(t} i(s) 3He) x(t) (e} m(t)
JS520 | J15H282 770 | .632632 1810 | LTTLS56 a7eT| 1.25840 7o| 1.81170 sas | .216T74 =12 793129 1eas
3211 .153512 7me | .630822 1sos | J768819 a272n | 1.25761 ‘el 1.808kk aes | .216462 m10]| .T91hEL 1s7s
W22 | J152Thh 784 | (629016 isod | (766090 2720 | 1.25682 70| 1.80%19 aes | .2161%2 aslo| JT9766 1eTe
2523 10151680 7ez | .627212 1soo | LT633T0 - 2711 | 1.25%603 78] 1.80196 ac2 | .215842 sos| .78800hk 1ece
2k | 151218 7e0 | L625512  17e7 | LT 27om | 1.25%2k 78| 1.7967Th azz | .215533 sos| .766428 1esp
525 | 150858  7me | L623615 17ed | JTSTIS6 5 2mes | 1.25KB6 7wl 1.795%2 a1s | .21 sor| THT60 1mss
L5268 | L1W9T02 7ma | . 1're1 | 755262 2mss | 1.25367 78| 1.79233 aie | 224918 sd7| .783116 1es7
2T | 1R84S w1 | L6200 17ea | .T5257TT eer7 | 1.23289 7s| 1.7891k a1m | .214611 sos | .TB1LEY 1e4o
528 | L1hBI9T 748 | 61822 1784 | .THG900 2sas | 1.29R11 7a| 1.T8596 s1e | 214306 aos| .T79829 1sas
o529 | IMTRUS  gee | L616A5B  17m1 | JTHT232  2ee0 | 1.25133 7s| 1.78280 a1s | 213001 s0s .TT8195 1ezs
<530 | J1U6T02 7us | 61AE6TT 177m | THEST2 2ms1 | 1.25055 77| 1.T7965 a14 | 213697 acs | -TT6567 1a22
G311 185950 a1 | 4612899 17w | JTHIO2L zeda | 1.22978 sel| 1.TT651 s1n | 4213393 oz -TTHSHS 1es
532 | W135218  gmg | W61212h  gupp | LT392T8 aad | 2.23900 47| 2077339 m1z | 213091 aoz | -TT3330 :eio
«533 | 154480 7a3s | .609352 17m9 | .T366%k pmos [ 1.24823 77} 1.TT02T @10 | .212789 oso1r! .TT1720 1eos
-53b | J143TkS  7es | .607583 17ss | 735018 2e1s | 1.24746 77| 1.T6TLT =oe | .21248B 200 | LTTOLLT 1ses
2533 | .1k3012 oo |.605818 17es | .731400 =elo |1.2k669 77| 1.76408 308 | ,212188 soo | 768519 1ser
536 | .1h2282 ve7 | L60h0S5 17m9 | L728790 aso1 [1.2h%2 7s| 1.76100 sor |.211888 =es8a | .T66528 imas
2537 | .2h1555 725 | 602206 17mT | 726189 =2se« | 1.24516 r7| L.T5793 eos |.211590 ess | 765343 issc
2538 | .140B30 722 | .600539 17ms | .723595 2sas | 1.2kk39 e | 1.734B8 aos | .211292 =eT | .T63763 1s7e
<539 | (140108 7m0 { 598786 1751 ) .721010 asv7 | 1.2k363 78| 1.75183 =203 |.21099%5 =2se | .T62190 L1s8s
380 1,139388 717 | \597035 1747 | LTLE433 as70 | 1.25087 78| 1.Th880 soa |.210699 2se | .T60622 1me=
W5HL | L1386T1 7as [ L595288 1744 | LT15863 ess1 | 1243211 7e | L.TESTT so1 | .210803 =285 | LT59060 Isss
SH2 (137956 71e | 59354k 1741 | J713302 a2ssa | 1.2k135 7s | 1.742T6 =288 |.210108 =8¢ | JT57504 13m0
5h3 | .1372kk o | . 3 17s8 | .TIOTAG 2s4e | 1.2h059 s | L.T39T7 =2es | .20981hk aes | 75555k 1s4s
Sk .136535 o7 | . 17as | WT08203 =sas | 1.2338F 78| 1.736TC 288 |.209521 =283 | .T5kh09 1smse
545 | W135838 7os | .588329 17s2 | JTOSE65 asea [ 1.23608 7B | 1.73380 =287 |.209228 o£82 | JT52870 1sca
.5k8' .13&2% o2 | JSBE56T 1m0 | JTO3L3S 2se2 | 1.23833 75| 1.73083 a2es | .208936 =281 | .T51337 1szs
SRT L oot | 58h8ET 1726 | LT00613 =2sik | 1.23758 75| 1.72789 =29 | .208655 a2so | .ThoB09 isez
.5h8 | .133722 eo7 |.583141° 17es |, 2507 | 1.23683 74 | 1.72k93 =es | .2083%5 289 | JTHE2ET 1s1e
59 | .133025 ee4 | 361518 1721 | L605591 =248e | 1.23609 7S | 1.72200 =2es | .208066 =88 | JTLETTL 1s11
550 | .132331 @2 | .5T969T 1718 | .693092 2482 | L.2353% 74 | L.T1907 201 267@ 288 | .Th5260 1mos
2551 | .131639 eee | JS5TT979 1714 | « 24m4 | 1.23060 7w | 1.T1616 gzso |.207 288 | «TE3755 1m00
SR .13095C ea7 | W57 17z | 688116 2477 | 1.23385 7« | 1.71326 sep | .207201 28 | -TH22%5 1484
553 | .130263 eas | .5TA553 1708 | L685639 a4es | 1.23311 74 | 1.T1037 e8s | «206915 2ae | <THOTEL 14me
k| 129578 emz | W5T284h  170e | L6831T0 z<me | 1.23237 74| 1.T0TH9 =2=7 | .206629 sms | .T33272 i4es
.5%55 | .128896 e8| . 1708 | L6807T08 2Zab4 | 1.23163 73 | 1.TOMGZ =2ms | .206343 =284 | .T3TT89 1478
55651 128217 e7a | J566435 170l | L6T825L =ée7 | 1.23090 T4 ) 1.70176 aes |.206059 =zm4 | .T36311 147
9T | 4127539 874 | JS56TT3R 1687 | 675807 2440 | 1.23016 78| 1.69891 =284 |.205T75 =282 | .T34838 14ea
558 | 126865 a7 | . T 1ees | 673367 24ss |1.22943 74 | 1.60607 o83 | .205402 282 | 733370 1462
559 | J126193 eass | J56h3h2 1es2 | L67T093% edas | 1.22869 7s | 1.69324 =282 |.205210 282 | JT31S508 2457
560 | 125524 ess |.562650 1ese | .668509 2418 [1.22796 7a | 1.690k2 2e1 |.20k928 =m1 | JT3ONSL 1481
561 | L12k856 gas | 560961 1ess .66%]5 2611 | 1.22723 73 | 1.68761 =7e | .20%6hT 280 | .T29000 1447
562 | (128191 gaz | LIRS 1ems | 66 2404 | 1.22650 72 | 1.68482 =278 | 204367 am0 | 727553 14l
563 | .123529 @m0 | 557592 1em1 | 661276 2mar | 1.225T8 7s | 1.68203 =z7e | .20LOST =27 | 4T26112 14zs
564 1 .12286G emg | 555911 1s7a | 658579 pssp | 1.22505 e | 1.67925 z77 | 203808 =rs | .T25676 1421
565 | (122211 ems [.554233 167s | L65630D =zsss |1.22433 7s | 1.67648 =7e |.203530 277 | .T23255 1ldze
566 | L121556 esa | J9RHE 1672 | JLL5K10T =zere [ 1.22360 Te | 1.673T2 = s |.203053 217 | LT21B19 4m
56T | .120903 s=1 |. 1670 | 651731 =see | 1,22288 72 | 1.67097 274 [.202976 =276 | 720368 1l4ls
568 | .120252 eas | 5kO216 1ea7 | 649362 2as2 | 1.22216 71 | 1.66823 =78 | .202700 278 | (718963 1el1
2569 | J11960% ess {55754 1s8c | LEWTOOO =388 | 1.22145 T2 | 1.665%0 =72 |.20242k =7 | LTATST2 1408
570 | .118558 eds | 545885 1as1 | L6MLUGUS 2sie | 1.22073 72 | 1.66278 =Zri |.202150 =274 | LT26166 1401
STL [ L128315 sad | JS¥R22h 1655 | L6LO29T eas2 [ 1.22001 71 | 1.66007 =27o |.201876 =274 | LTIWTES 138s
LS572 | L1767 ess | J5K2565 1ema | .639955 =zmac | 1.21930 71 | 1.65737 288 |.201602 =72 | .TL3370 2381
o573 | .127035 @37 | .5H0909 1esa | 637621 =2a32m | 1.21859 71 | 1.65468 288 |.201330 =7z | .T1IOT9 isss
578 | .116398 a3 | 539256 1es1 | 635293 esee | 1.22788 71 | 1.65200 =287 |.201058 =272 | .T10593 1lsse2
975 | JLA5T6E esy | WB3760% 1848 | L632971 =2s24 | 2.21717 71 | 1.64933 =287 | .200786 =271 | .T09211 1s7s
576 | J115133 sso | 539957 1e4s | 630657 2308 | 1.21646 71| 1. zes | 200515 =270 | .TOT835 1s71
STT | 138503 ez7 | 534312 2643 | 628349 omoa [ 1.21575 71 | 1.60H01 =264 |.200245 zeo | LTOGHEE 1387
578 | 113876 ees | .532659 1mio | 626087 2zes | 1.2150K 7o | 1.6413T 284 | 199976 289 | TOSOTT Llsaz
2579 | W113251 @2a [ 531029 1es7 | .623752 =zaa { 1.21434 70| 1.63873 =283 |.1997C7 ass | 703735 las7
580 | .112628 529392 J621h6N4 1.2136h 1.63610 199439 «T0R3T8
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TABLE II.— CONTINUED

NACA TN 274k

i)

x(t)

“62k

629
.630
.631
.632
.633
63%

.635
-637
638
.639

574

s5T16
5895
=BT4

Basy
88082
3808
5388
8587

5547
LT
s808
S48
5463

5442
5421
5401
3380
5380

=308
aska

s208 |

B277
257

5237
s21la
5197
8177
3157

5187
sl18
8087
5077
5038

50088
x018
4808
4870
4688

4840

i1s7s

is72
is70
1s87
1s88

1z81
ipss
EE-1.1.1

1531
i<

1544
1s4p
1s39

isa7
l=as
1332
1880

1mes
1524
1sel
1519
ipmle

isls
1sl2
i=10
1508
1508

1303
1501
1489
148T
1403

1482

‘2130

2l1s
2ils
2107

2101
20568
2086
2085
2079

2089
20848
2087
205R

2047
2041
2036
2001
P0ORS

{23
2018
g0Ol10
R0O0OS
1888

1668
1889
1888
1979
1874

18TO

1984
180

1634
1650

1944

i

R

B
2
=

FISE 263

.
8
8
w

.

PR HHHPRE BHREHEE R

1.19716

87T

84

84

=14
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LGhO063 1148
638918 1141
B3TTTT 1187
636640 11as
638507 1m0

638377 1126
633251 1128
632128 11re

631009 1114
620893 1112

L628781 1109

:\“naag e
s S

1



8R- NACA TN 27kk
TABLE IT.— CONTINUED

t &(t) h(t) i(t) J(x} x(t) (%) =(t)

L6h0 | ,0T92363 4840] .%35639 1492 kokgT6 1s44] 1.17378 o3| 1.k9368 ais| ,18kh65 232 628781 1los
L6kl | ,0787h23 4s2y h3kik7 1483 k93032 1s4d 1,17315 es| 1.k9153 =21sf 184036 =2s2| 627672 1log

Gh2 | oTRe502 <so1]| (k32656 1dssl 59log2 1ssm 1,17252 es| 1.k80h0 224 ,18hook as:| (&656T7 1liol

?& LOTTT601 «sad (431168 14se! (M891%57 1881 1.17169 e=2) 1,58726 =22 183773 a3t . loss

. LOTT2T18 4mexl k2062 14os{ h87226 1s2= 1,17127 es| 1.k851k =212] 183542 =200 | .6eW36T lose

645 | LOTETE5S  ames h2B1oT 2482 485301 182y 1.1706% e2| 148302 =2l2| .183312 =2s0 | 623273 losl

L6B6 | 0763012 4e24f L26TIS 1e7y (283380 1s24 117002 &2 148050 =eto| 183082 =20 . loss

64T | LOTSB188 4sos k25036 ard L h81 191 1,16950 e=2| 1,47880 =lo| ,180853 =228 | .6e109k 1loss

LEWB 1 0753383 4Ted 23S0 ety W 3 108 1.16878 e2| 147670 =08 ,1B0fek 228 los

Gho L0 T 4787 k22080 47e| ATTENT 1sod 1,16816 e2| 1.h7h61 wos| ,182396 =es | 618928 1077

650 | ,OTH3830 4«74p] (420809 1472 WTHTHS 1ms7] L1675 e2| 1.B7252 =208| 182168 =227 | (617651 ro7s

L6511 .0T3908R 4728| .k19337 1ces| JUT38K8 100a] 1.16692 e1| 1L h70hk =207| .1819k1 =226 | .616776 1o7:

. 652 | 0734358 47r0f JHLTBEE 1467 JBTI"D 1ses] 1.16631 ez2| 1.W6837 =207| .1BLT25 =227 | 615705 1osT
- ggi .0T296kh cmsif H16%OL 14me| .HTO0GT 18B2f 1,16569 1| 1.k6630 =20e| 181488 =225 | 614638 10es
. LO0T2ho%3  cavn) JR1U935 14es) L 468184 1p7e] 1.16508 e1| 1.k6M2k  20s| 181263 2es | .613573 1os1

L6355 | LOT20280 <asa|  KI3ETR 1481| 166305 1874} L.16WAT  e2| 1.56218 =204 | .181038 2=2s | .612512 1n0ss

- 656 | .0TIS626 4scm) k12011 14sw|  L4EHR31 1mms! 1.16385 e1| 1.5601k =2os| 180813 ==z« | .611W%k 1o0m¢
657 | L0TI0991 4s18| 41055 1as7| . L6R562 18es) 1.1632hF e1| 1.45809 =os| .180%589 224 | 610500 1os2

658 | LOTOG3TS 4s=sm8| ., 14ss| LE069T 1ss1| 1,16063 s1| 1.h5606 =os| .180365 =223 | .609349 1o4s

659 | LOTOLTTT 4s78| HOTEXO 14ms| . k38836 1 1.16202 so| 1.k5%03 =202 .1801k2 222 | 608301 1o4s

680 | ,069T199 ams1| (HO6LET 14s1| .B56980 1ss1if 1.16142 e1| 1.35201 =2o2| 179920 =222 | .60TRS6 lo42

L661 | ,0652638 4m41| . HOBT36 1448| W55129 1s4e] 1,16081 1| 1.%k999 =201 | 179698 =222 | . k 1oss

662 | L068809T 4sas| (503287 1447| B53881 1s42| 1.16020 wmo| L.UWTS8 =201 17976 =21 | .605176 1loss

L6631 ,06B35T2 4=os| 101850 144x| .%51439 1s3s| 1.15960 so| L.ME597 200 .179255 =221 | .60R1LL loss

668 | LOETO0ET asm7] 500395 144s|.Mi5600 1d33] 1.1%600 e1| 1.4397 1ss| .17903k =220 | .603108 1c28

665 | LO6TUS80 «ass] 398552 1441] WkT767 1m00] 1,1%839 =o| 1.kh1o8 1es| 17881k =220 | ,602080 1oze

.666 | .06T0112 «4sof (397511 1<s7|.4k5537 1e2s| 11579 B0 1.khooo 188 | (17859% 218 | L6010k lo2s

a 66T | .066566 44s2{ .3960T2 i4ar|{ kEh11p 1e21|1.15719 80| 1.h3801 17| 178375 @18 | ,600031 1ols
L668 | .0661230 4414 .394635 1ass| . Lhoogl 1s17| 1,156%9 eo| 1.h36ok 18T| 178186 219 | 599012 1ol7

L6689 | L0656816 4sos| . 393200 l4sal . hhohTh 1e12| 1,1%599 s8] 1.43ko7 1ss| 177937 217 | 597995 1ols

670 | LOE5R420 4878 391767 1432 | 43866 1208) 1 135h0  eo| 1.43211 1ss | (177720 217 | 556582 1lo1,a

- L6TL | .06k80ka 4059 360335 14ms | 43685k 1eo4| 1,15k80 so| 1,k301%5 185 | 177503 217 | . Lloo7
672 | ,06k3683 442 388906 1427 | 43%0%0 1798 | 1.1%k20 se| 1.k2Be0 2s< | 177286 ais % loot

.6 .063g3k1 4228 387k79 1483 ] k330%) 1785 1,15361 =8| 1.k2626 1s4 | 177070 ®2& | 593960 1001

.6 .0635018 4308 .38603 14pe | W31k56 1782 1,15302 eof 1.k2k32 184 | 17685k 21= | 592959 ses

675 | .0630T12 4287 | ,384630 1421 | k29665 17a7|1.1524k2  so| 1.k2238 12 | 176639 21m | 591960 ses

L676 | L0645 4270 | .383209 1418 | k27878 2783 | 1.15 vo | 1.h20k6 188 | ,176%2% aas | 590965 gz

. L6TT | .0622155 4mse | .36LT90 141s | 526065 1779 | 1.1512k se| 1.%1853 181 | 176209 214 | -589973 pes
.68 | .061T903 4zss | .3803T2 1<1e | .W2K316 1774 | 1.15065 wee| 1.21682 191 | .1T5995 =218 | .58898% gar

L679 | L0613668 4218 | .3 141a |. 1770 | 1.15006 sa| 1.51kTY 151 | 17570 21a | 587997 gas

- L6801 .0600452 4188} .3T7543 141r|.L2OTT2 17ee]| 1.1h048 ws | 1.51280 1s0| 1785569 =18 | .58T0Lk sso
.681 | .0605253 4181 .376131 14lo}.k19006 17eal1.14889 w=e | 1.41090 1es| .175356 =212 | .58603% o=

.68e | .06010T2 a1e4| .37HTRL 1408 |.M1T243 17w8]1.1k830 s | 1.L0001 1me | .1751kk 212 | 585056 7«

.683 | .0596508 4148 | .3T3313 1406 |.K15485 17=4|1.147T2 s | 140712 1es| .1T7hg32 =211 | 58h0&R s7e

681 | 0592762 4128 .3TI90T7 1405 | .¥13731 a7=o|1.1k7Ak s | 1.h052% 1ss] .17hT21 211 | .583110 ses

685 | 058863k (112].370502 1402 | .511981 174s]1.14655 wms | 1.40336 1s7 ] (1TH510 210 | 58211 pes

L6861 .0584522 4os3|.369000 1401 |.HI02F5 1742 |1.1¥507 =s | 1.k01k9 1s7 | 175300 =210 | JS5811TS pes

L6587 | .0580129 4078 | .36T7699 1cen|.4OBWS3 17am}1.14539 me | 1.39962 1sa | .1THOS0 210 | .5O0RIR seo

.688 | .0576353 4os=8 |-366301 1as7|.4O6T5 1704 |1.14481 =8 | 1.39776 1es | .173880 mos | 579252 est

689 | L05T2298 qoz | -36450k 1mas | 80021 1730 |1.14k23 os [ 1.39591 1as | 173671 208 | .5THRYS gss

.690 | .0%68252 <oma | .363509 1oes |.X03291 17es|1.14365 =7 | 1.39%06 1as | .1T3R63 =z0a | LBTT3KO ese

.691 | .0964228 4007 | .362116 1sma | . hOISE5 1722)1.14308 =8 | 1.39221 1as | .17325% zos | .5T6 S48

! 652 | 0560821 asso | 36072k 1a38m .3996#2 1718 [ 1.14250 &7 | 1.39038 18« | 173087 207 | 575439 sds

L6593 | L0556231 agrs | .359335 1sen|.35812% 1714} 1.18163 e | 1.3885hF 1as | .2TR8%0 zo7 | .5THEO3 sds

.69k | L0852258 agm=x | 357947 1sss|.396B10 1711 }1.1135 =7 | 1.3867F 182 | .1T2633 208 | 573550 s41

695 | .05kB303 asag | .356561 1asc |.394699 1708[1.1k0T8 =7 | 1.38%89 1a2 | .172427 20e | 572609 sas

696 | LO5HU36R ag21 | J3BLTT 1mes | 392993 1vom|1.1%021 w7 | 1.38307 1e1 | 172221 z0a | 5T16TL sss

97 | 3 eso4 {39375 1amo |.391290 1700}1.1396% w7 | 1.38126 181 | 172015 zom | .5TOT36 sss

- .698 | ,0536539 nans|.3%2M15 1s7e |.389%90 1ess|1.13507 =7 | 1.37945 180 | .1T1B10 204 | .569803 s2e
. -699 | .0532651 ss70 | 351036 1a7s | 367095 11 |1.13850 s7 | 1.3T765 17m | .1T1605 204 | .56857H s2s
.T00 [ LO52BT8L gamy | 349660 1a7m | .386R04 1gan|1.13793 o7 | 1.37586 180 | 1T1HOR 204 | .56TSS p4




NACA TN 274k
TABIE II.— CONTINUED

t s(t) Bt} 1(t) 3% x(t) 1(t) m(t)

.700 | (0528781 esse | 349660 1s7s |.386204 iess| 1.13793 s7| 1.375856 1s0| .1T1H02 oo« | 567946 sae
.T01 | 0524927 @ear| (348285 1874 | .384516 1esc| 1.13736 s7| 1.3TH06 178 ] 171198 pos | 567022 ge2
JT02 | L0521090 memo{ .3k6911 a7l | . 32  1sBo) 1.13679 =ma| 1.37228 17| (170995 =208 | 566100 gi1w
LTO3 | LOS1T270 ssos | 345540 1070 | 381152 1er7| 1.13623 =7| 1.37050 a17a| 170792 =02 | 565181 gte
L70k | .0513467 9788 | (34A1TO 1se7 | J3THTS 1e7s| 1.13566 =a| 1.36872 177 | .170590 202 | 564265 g14

.705 | .0309681 s77o | -342803 1ame |.377802 1sms l-lBElO sa | 1.36695 177 | .170388 202 | 563351 11
L7086 | 0505911 s7=s | 331437  1ees [ .376133 1ess| 1.1345L me| 1.36518 17a| .170186 =202 | .5624kO
707 | L0502158  etes | L3H00T2 1ase | 3TWAEB  1eer| 1.13398 s7| 1.36342 1r7s| .l 2ot | .561%32 o9os
<708 | .0hGBk22 aTmo | .3387T10 1se1 |.372806 ‘1ese| 1.133h1 se| 1.3616T 17s | .1 . 6
L7090 | LOhOLT02 sa7os3 | .337349 1ese |.371148 1ess| 1.13285 =s| 2.35992 17s | (169584 200 | 359723 soz

LTLO | 0490999 esa7 [ 335990 1es7 |.369%93 1es1| 1.13230 se& | 1.35817 174 | .16938h =z0p | .558822 =as
ST11 ) 0487312 asv7o | .33%5633 1ssa [.3678%2 1e47| 1.1317Th se | 1.35643 274 | .16918% 189 { .557924 sse
T2 | LOoh836L2 amse | 333277 1sm¢ | 366195 1e4s| 1.13218 ssl 1.35469 17m ! 168985 1es | 557028 ess
L713 | LOhT9988 eser | .331923 1eme |,.36W551 1edo| 1.13062 ss| 1.35296 17s ] .1687B7 298 | 556135 aso
.71k | LOBTE351 ase1 | .3305T2 1leso |.362611 1laes7| 1.13007 =e{ 1.3%123 72| .168589 18s | .555245 eaa

WTLS | LORT2T30 a3s0s | .329221 1s40 |.361274 1eas| 1,12951 ss| 1.345631 171 | ,1683%1 1es | .554357 sa=
716 | .0k6Q125 ases | ,327872 1247 {.359641 1szw| 1.12896 ss| 1.34780 i7e | .168193 1e7 | .553472 sas
STLT | OL65537 as7e | .326525 1e4s |.3%8012 - 1ez2s| 1,12841 ss| 1.34608 170 | 167996 1s8e | ,552589 esi
<718 | (061965 a=mse | 325180 1844 |.356386 1see| 1.12785 == 1.35438 170 | 167800 1smm | 351708 17
.T19 | 0458409 smae | (323836 1m41 |.334764F 2620 1.12730 =5 | 1.34268 1ivo | .167604 1ma | 550831 s7s

.20 | OUSLE8TO" smee | .32249% 1s4r [.353145 1e1e| 1.12675 == | 1.34098 1se | .167408 198 | 549955 ama

721 | 0451347 aesos | .3211%k 1sas |.351529 ‘isie| 1.12620 ss | 1.33929 1es | .167213 1es | 550082 a7o
722 | LOUUTE39 a4sl | .316816 1837 | .3%9917  ieoe| 1.12856% =4 | 1.33760 e8| 167018 1ies | .%548212 ses
2723 | LOhAA348  sers | .31B5T9 1sas |.348308 1eos| 1.12511 em | 1.33591 1er | ,166823 1s« | 547344 sea
.72k | ,0440873 aass | L3171k 1ses | .3k6703 ieoil 1.12456 == 3.3342k 1aes | .16662% 14 | JSUSHTE eas
o725 | JOU3TLLL @448 | L315811 1sa2 |.345102 21ssef 1.12401 ¢ | 1.33256 1e7 | .166435 183 | .54%615 eel
L7126 | L043397L es27 | 31479 1as0 |,3h3503 1imom 12347 s3] 1.33086 188 | ,1662k2 1sa | ,SLi7SL esa

1
1

727 | JOR3G54E s411 | ,313149 12328 [,341908 1s8i| 1,12292 54 | 1.32923 les | ,166049 1e8a | ,mk3896 ams
.728 | .0k27233 msss | ,311821 1a27 |.340317 1ssa| 1 =4 | 1.,32757 18s | 165836 1ez | .5L30%0
.729 | 0423738 ssso | L31049k 1ees | ,338729 1ses| 1,12184 =4 | 1,32591 1es{ 165664 1ez [ ,.%L2187 ses

1.32426 1es | ,16s5k72 191 | ,5k1336 849
1.32261 1e4 [ ,16%281 1®1 | 540887 84e
1.32097 1e3 | .165090 180 | 539641 844
1.31934 264 | ,16k900 281 | .538797 s42
1.31770 1ea | 164709 1es [ 537955 829

<730 | (0420358 sass | ,309169 1se4 |.3371k4k 1saz| 1,1213¢
W31 | (0416995 ooee | ,307845 1821 | .335%62 1578 31,31207%
L7321 JOL1364T oeme=2 | L30652k 1m21 |,33398h 1s7s| 1.12021
.733 | 0410315 woeie | .30%203 1818 |,332309 1571 1.11967
.73k | .0L06959" eao1 [ .303885 1si7 |,330838 isse| 1,1191k

.735 ) .0k03698 m2s4 | ,302568 1als | .320270 1ses| 1,11860
JT36 | .OkoOk1h 2=70( ,301253 1814 (,327705 21382| 1,11806
737 .03971hk  s2ss]| ,299939 131z | ,326143 1s%8| 1,11753
L7381 .0393891 s=2es | 298627 1slo | ,324585  lsse| 1,11699
.739 | .03906%3 sams | ,297317 1008 | 323029 1s8s2| 1.116%6

1,31607 1e2| ,164520 1so | 537116 ass
1.31445 ez | 164330 188 | 536278 834
1.31283 el .1641k1 188 | 53344k eos
1.31122 1e1} ,163953 188 | 53611 ssm0
1.30961 181} ,16376k 1es| 533781 s&es

1.30800 1so| 163576 a7 | .532953 sas
1.30640 160 ,163389 187 | ,532128 sas
1,30580 1s9| .163202 1a7| .%313 821
1.30321 1sme| .163015 188 |.%

1.30162 1s@| ,162829 1m8 | .529665 817

2BRAL pB22Q

TR0 | L0387430 amo7 | .296008 1807 |.321477 1mes| 1.11%92
LTh1 | 0384223 slem | 29470l  1m08 |.319929 1s48! 1,11539
.7h2 [ .0381031 a17e | .293395 1204 |.318383 1s42| 1.11486
ST43 | 0377855 slec| .292091 1302 |.316841 1isss| 1.11433
LTak | L0374695 3146 ,290789 1eor |,315302 1see| 1.11380

LT85 | 20371549 erso | ,289488 1288 [,313766 isss| 1,11327
. . 19 o216 | .288189 1288 |.312233 1sso| 1.1127h
JIWT | .036530%  sio0| 206891 .iese [.310703 1ma7| 1.11221
T8 | 0362205 2084 | 285395 i1eesz |,309176 1s=as| 1.11169
Th9 1 .0359121 ooes | .284300 1ess {.307653 1s20| 1.11116

BERBd g3p4d
"
g
5
-]

.162643 188 | 528848 =14
1.2984% 1m7] .162k57 1as | 52803k m12
1.29688 1s7| (162272 1es | .527222 slo
1.29%31 is7| .162087 1s4 | .%26412 sos
1.293Th 1se| .161903 18s | .525604 soxm

1.29218 1ms| .161T18 1ss | 524799 saos
1.29062 1ss} .161535 1m4 | .523996 soz
1.28906 1ss| .161351 1e3| .52319% <7us
1.28751 1ss| .,161168 1ae| 522396 T9T
1.28506 1s4 | .160986 183 | .521599 B3

.50 | 0356052 aos4 | «283007 1es1 | .306133 1mis| 1.1106k%
+T51} .0352998  poaa | «281716 1seo | .304615 1mi¢| 1.11011
J752 | +0349960 noed | 280426 1gas {.303101 1s11| 1.10959
«753 | 0346936 aoos | .279138 1287 | .301590 1sos| 1,10906
.754 | 0343928 @ses | .277B5L 12e8s |.300082 1sosf 1.10834

JT%5 1 0340935  esre | L276566 1284 | .208577 1soz| 1.10802 1 .
WT56 | 0337956 eses | 275282 1282 | .297075 1498 1.10750 1 1ss | 160622 1ae | 520012 “Tel
. 1.28135 1es| 160440 1m1 | 516221 7es
. 1.27982 1ss{ ,160259 18l .518k33 ‘7ee
1.27829 1s2| ,160078 180 | .51764T 7To4

757 | <0334993  mess | L2TROOO0 1280 | 205576 14ee| 1.10698
7561 0332045 egas| .272720  1meo |.205080 14es| 1,10646
759 | 0329112 2819 | .2724k0 1277 [ .202587 1480] 1.1059k4

2PREWE BRBREd

J760 | .0326193 =804 | .270163 1a7s | .291097 14m7| 1.10%43 159898 1e1| ,516863 a2

8
by
3
3
]




NACA TN 27hh

TABIE II.— CONTINUED

t g(t) h(t} 1(t) J(t) k(t) () ult)
760 | .0326193 2RO+ | .270163 1278 |.29109T7 1487 |1.10543 == [1.27677 1s2|.159898 1m1 |.515863 7ma
.T61 | .0323289 =sss . 7 lz7s (.289610 1484 |1.10891 sz |1.27%25 1m1| .1%9TLT 17® | . 516081 T7e
.762 | .0320401 2874 | 267612 1z7s [.2B8126 1481 [1.10439 =1 {1.2737Lh 1s1|.159%38 180 |.515302 77w
<7631 .0317527 2858 | 266339 1271 | 2866k% 1478 |1,10388 51 |1.27223 1=l .1%93%8 178 | siimok 7S
<76k | (O31LE6B  TB44 | 265068 1270 | 2BFET 4TS |1.10337 52 {1.27072 150 .1%0179 178 | .m37L8 TTS
.T65 | .031182k 2830 | 263798 1268 | 083692 1472 |1,10285 S |1.96g922 180 .1 1 17e TR
L7661 .030899% =815 | 260530 1287 | 282220 1460 [].10034 5L [1.26772 149 .1555,3& 178 5%222;? Tes
ST67 1 .0306179 2800 | 261263 1288 | 280751 1487 13,10183 =1 |1.26623 148 | ,1586hk 177 | 51143k 7ms
<768} .0303379 £785 | 256997 1284 | 27908k 1463 11.30132 51 |1.2647h 149 | 158467 17T | 510666 Tew
769 | .030059k 2771 | .258733 laee | p77821 2461 [1.30082 S1[1.26305 148( 158200 178 |,500901 7e3
-TTO0| .0297823 2757 | .257hT1L 1261 [,276360 1488 [1,10030 51 {1.26177 143 .1%8112 178 | 509138 7=z
JTTL | 0295066 ®T4AL | 2%6210 lasc 2.514?1(:2 1455 | 1,09979 52 |1.26029 147 .157936 178 |.508376 T=8
L7721 .0292325 2727 | .25hg50 1lass |, T 1482 |[1,09927 =0 |1.25882 148 15T[60 178 | 507617 757
T3 L. 271s | 253692 1287 |,271995 1449 |1.09877 30 )1.2573h 2148 15758k 176 | 506860 7uB
TTh | .0286885 2es8 [ .230k35 1283 | 270546 1448 |1,09827 =1 [1.25%88 47| ,157h08 175 | 506105 754
LTS5 | -028k186 2883 | 251180 1254 |,269100 1444 |1.097756 50 |1.25kly1 148 | 1572 i7s |, 1 7Bl
JIT6 | .0281503 2eTo 2iggas  1e=e | 656 1441 1] 00726 Bl [1.25205 145 ,];gogg 174 |, 2 T49
<T77 | .0278833 26855 | .24067k 12l |,266215 1408 |1,09675 . 50 |1.25150 145 | .1%5688% 174 |,.503851 748
T8 | 0276178 =2e40 | .2kTho3  124e | 26LTTT 14@3{1.09625 50 11.2500% 143 |.156710 174 | .503103 T4=
JTT9 [ .0273538 mezs | .28617H 1a¢4m [.263342 1422 (1.09575 =1 [1.24860 145].156%36 173 [.502358 744
<780 | 0270912 2a1e |.2BE926 1248 |.261910 1430 {1.0952% s0 |1.2kT15 e |.156363 174 |.50161%F 741
781 | .0268300 2=ss |.2k3680 1245 (.260H80 14a7 |1.094TH  mo |1.233T2 240 | .136189 172 | .500873 140
JT82 | 0265702 oemy |.2k2B35 1244 |.2500%3 142e |1.0982F =0 |1.24k28 144 | 156017 17s |.500133 7B7T
.783 | .0263119 =2svo |.241191 1242 |.297629 1481 [1.0937h o |1.2408% 148 | .15%8Wh 172 | L9939  rme
.78k | .0260%549 e==s |.2399 1241 |, 1418 {1.0932k =0 |1.o2lik1 142 | .19%672 172 | .LgBGGQ T4
785 1 .025795%  2s40 | .238708 120® [.25HTE9 1416 |1.0927h 48 |1.23993 142 | 155500 171 | ko796 Taz
786 | .0255hsh  asay | .23ThE9 1oes | 253373 1418 |1.09225 SO |1.23857 142 f.155229 171 | hg7Igk T30
LT87 | 0252927 2mta (.236231 1laas [,25) 1411 |1.09175 50 |1.23715 1421 ,155158 271 | hotkbk 72=
.T88 | .0250k1h  2«ws | .23h995 1235 |, 2505 1408 |1.09125 48 |1.23573 141 .15h087 171 | Lo5736 728
T89 | .024T9L6 =Z4B4 | (233760 1B84 |,2h91k1 1405 [1.09076 B0 |1,23k32 141 | 154816 170 | Lgsolo 724
.T790 | .0245h32 =471 | ,232526 1232 |,2L7736 1402 |1.09026 49 [1.23291 140 | ,1346%6 160 | hgloB6 T3
LT9L | 0252061 2e=s | 23109k 1Al | 2hE33L 1400 [ 1.08977 4P [1.23151 140 | ,i54kTT 17O | . k93563 TRO
.T92 | 0240505 =442 | 230063 R29 |, 2hhg3k 1898 |1 .08028 B0 |1.23011 140 | ,154307 169 | kgo8h3 T
JT93 | -0238063 2429 | 20883k 122m | ,2k3%536 1394 |1,08878 49 [1.22871 188 | 154138 1es | ko212 TAT
LTok | .0235635 2414 | 227606 1eeT |.2k21h2 1882 {1.08829 48 [1.20732 188 | ,153969 1e3 | hg1LO7 7Tis
795 | 0233220 =401 | 206379 1eas [L.2h0TS0 12m9 |1.08780 <9 [1.225G3 s | .153801 1ew | LhooSge s
L7961 .0230815 eamt |.2251%5L 1224 |.239361 1ea7 [1.08731 48 |1.22%5% 1sas | .153632 1aT % 711
J797 | .0228432 ewr2 [.223930 i2em |.23797H 1384 |1.08682 4 |1.22316 13a ] .153465 183 T10
LT98 | 0226060 =sse | 222708 1lmee (,236590 12382 [1.08633 48 [1.22178 1as|.153297 1at |.488558 ~vor
799 | 0223701 =sas | 221486 1e1e [.233208 1379 {1.0858Lk «m |[1.220%0 1e7|.153130 1e7 |.k87851 o7
.800 | 0221356~ zmaw | 220267 1mis |.233829 1s7e ]1.08%36 48 [1.21003 1a7] .1%2963 1es | .ABTLAL 704
.80 | 021902k za1m | .2100H8 1217 |.232k53 1a74 |1.08K87 4 |1.21766 1ss| .152797 1a7 | .486LLO 7o=
.802 | 0216706 eso4 |.217831 1z1m [.2320T9 1371 [1.08438 «a [1.21630 187 .152630 1es |.485738 <7oo
803§ .0215h02 gmeso | .216616 1mi¢ |.229708 1288 [1.08390 s [1.21493 1sas| .15246% 163 | . 585038 ens
B0L | L0212112 ppye | .215402 1p1s [.228339 1oes [1.08341 «m {1.21357 1as| .192299 1es |.384339 ewn7
.80% | .0209836 2zex | 218189 1m12 [.226073 1sss|1.08293 «m [1.21222 1es|.152133 1e4 | .h836L2 ess
.806 | .0207573 zzmo | - 1z10 |-225610 1ms2 {1.082k5 4p |1.21087 1es | .151969 1ex | .B829LT ess
.B0T | .0205323 zoqw | -212T6T 1209 |.228248 1ama |1.08196 42 |1.20952 a1a=| .1%180% 1e4 | 582253 e;2
808 | .0203088 p2p | 220558 1go7 [.222690 10ms | 1.081E8 ¢a [1.20817 1a« ] .152640 1ss | .BB1562 as0
809 | 0200866 gzes | -209351 1207 |.22153%  1am¢ §1.08100 4e |1.20683 134 .1518T5 183 | . 380872 ens
.810 ] .019865T =miem | .20814: 1204 |.220180 181 1.08052 <& }1.20540 1a3a| 151319 1s4 |.480284 es7
.821 | 0196462 mamz | 206950 1mo4 |.218829 1048 | 1.0800k s [1.20826 1e4 | .1511R8 13 | .4Tok9T eas
812 [ 0194280 21es | .205736 1202 [.217UB0 148 [1.07956 48 {1.20282 1232 .130985 1a= |.h78812 eas
813 | .0192112 21m¢ | .20453hF 1g01 |.21613F 1048 | 1.07908 47 [1.20150 iszs| .150823 1es | .L78129 emx
LBk | .0189958 21431 | .203333 11me |.214791 1842 [1.07861 «m |1.20017 182 [ .150660 1ez | LTTRLE e7e
.815| 0187817 pigs {.20213%F 1199 {.213hh9 1339 |1.07013 «» (1.1988% 232 .150k$8 1e2 | k76769 678
816 | .0185689 =m11m | .200935 1iss [.212110 1see{1.07765 47 |1.19753 1a2}.150336 18| . k76091 e7s
JB1T | L01835Th 2101 | .199739 11ee |.21OTTH 1s24 [1.07T18 48 j1.15621 1e1 ] .15017h 181 | k75H25 ers
.818 | .0181473 oos7 | 198543 1194 |.2095L0 1ms1 | 1.07670 47 |1.19890 1m1{.1%0013 aei | .k7h7hO e7s
829 | .0179386 zo7w | <1973k 11es |.208109 1830 [1.07623 48 |1.19359 120| .1koB852 160 | k7067 671
.820 | .o177311 196156 206779 1.07575 1.19229 .1k5692 473396
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TABLE IT,— CONTINUED

NACA

TN 2Tk

t &(t) h(t) 1(t) HE) k(t) 1(t) n(t)
.820 | .01TT311 =20e1 | .196156 11sa | ,206T79 1aze | 1.075T5 47| 1.19229 101 | .149692 1e1| .473396 eas
.82 0175230 zode | .15496% 1180 | .205U53 1ses | 1.07528 47| 1.19098 1sc | (149531 180! AT272ZT ess
.8e2] .0173202 20ms | .19377* 11ee | .204128 1a2e | 1.07 47| 1.18968 1=ze | .149371 1e0| k72059 ses
8231 .01T1267 zoa: |.192585 11es | .202806 1a1s | 1.07h3% «m| 1.28839 1zs | .149211 1ss| .A71393 se«
.82k | 0169246 goos |.191397 1i1es | .201487 1m17 | 1.07386 r| 1.18710 1m0 .159052 1we | ETOTZ9 easa
825 | .0167138 1ses |.190211 118ss | .200LTO 1e1s | 1.07339 47| 1.18580 12a | .1L4B8893 1ms | .ATO0S5 eez
826 | .01651k2 1gma |.189026 1184 |.198835 1a1s | 1.07292 4e| 1.18452 12e | 14873k 1= | .4EGKOE ess
.827 [ .0163160 1pea |.187842 11m3 |.197%42 1s10 | 1.07246 47| 1.18323 1iza | .148575 1ms| LGBTLS asa
828 .0161162 1eme | .186659 1181 |.196232 1mce |1.07199 47| 1.18195 tiot | .148417 1ss| .%k68087 ase
.829 | .0159236 1943 |.185478 1180 | 19492k 12808 | 2.07252 47| 1.18068 1ea | .148259 1s7| L67H3L ens
-830 | .0157293 182 |.184298 117s |.193519 1moa | 1.0TI05 47| 1.17940 1or | 148102 1ms | .H66T76 asz
.831 ] .025536h 1827 |.183119 11vm |.192316 1s01 |1.0T058 4«e L.17813 127 | .1579Uk 1s7 | A6612F ase
.832 | .0153k47 1804 |.181G41 127w |.191015 1298 | 1.0T012 4e| 1.17 12s | L1k7787 17| JKESHTE2 emo
8331 .0151543 1se1 |.180765 11vs |,189716 1m2ss |1.06966 4T | 1.17 o7 | (17530 198 ; hERBOD eds
.83k | .01k9652 1877 [.179590 1174 [.188520 1z2e4 |1.06919 4s| 1.17h33 1=s | L1W7ATL 1ma | (AEHITE e<s
835 | LOLLTTTS 1ess |.278416 117k | 167126 1mee |1.06873 <7 1.17308 126 | .147318 1me | 163528 es
.836 1 .0145910 1ese |.L77ohk 1171 [,18583k 1zee |1,06826 <& 1,17182 1as | 1k7162 156 | L62883 644
-837 § .0154058 1828 | 176073 1170 | 184545 1287 |1,06700 48| 1.1TO57 125 | ,1X7006 158 | hEpp3g o42
838 | .01k2219 1826 |, 174903 1169 | ,1832%8 1285 |1,06734F 49 1,16932 1&5 | ,1h68%1 158 [ L51mg7 640
.839 | .0140393 1e1s |.17373% 1167 |.181973 1288 |1.06688 4s ] 1.16807 1a2s | ,146696 1ss | 460957 eas
L840 | .0138%80 1eo1 |.172567 11e7 (.1 12m0 |1.06642 4@ | 1.16682 124 | .1k65%1 1s4 | 460318 ear
L8541 | 0236779 17ea |.171HOO 1184 |.179410 1278 }1.06596 4s | 1.16558 1as | ,146387 1ss | k59681 eos
L8422 | .0134991 177s |.170236 11e4 [.178132 1278 [1.065%0 <6 | 1.16535 1e¢ | 186232 1m4 | AB90RE en<
843 1.0133216 17az [.169072 1163 |.176856 1274 [1.06%04 46 | 1.16311 12a | .1k6078 1sa | 558412 aess
8l | L0131k5% 174w | .26 1@l |.175582 1272 [1.06058 4e | 1.16288 123 | ,1k5925 i=s | BSTTT9 em
L845 [ ,0129705 17ar |.166TA8 1160 |.1T7H310 1289 |1.06412 45| 1.26065 r2s | ,145T772 254 | 457148 eso
LB46 | 0127968 17e¢ |.165588 11ms |.1730NL 1mer [1.0636T 48| 1.159%2 1e2 | .145618 1=a | 456518 s27
LBhT | 012624k 1yi1 [.16BH429 11ms [LITLTTH lzes [1.06321 4s | 1.1%820 122 | .145466 1s3 | 455891 ea7
848 | .0121533 1e9e [.163271 1ise |.170%09 1leea [1.06275 4=} 1.15698 120 ].14%5313 1s2 | A4%526h% eazs
,84k9 | .012283k 1esa [.162115 1iss |.169246 1280 [1.06230 46} 1,15576 121 | .145161 ism | JL454639 e2s
L850 | .0121148 1e74 [.160960 11ss |.167986 12ss [1.06184 4s | 1.15455 121 | .145009 1m1 | 484016 ez2
851 | .0119L7h  1ee1 [.159806 11ma [.166728 1es7 |1.06139 «s | 1.1533% 121 | .1 152 | 453394 ezo
.852 | L0117813 1e4s |.158653 11m1 [.16B4TL 12me {1.0609% 4= | 2.15213 1g: | 154706 1m1 | LB52TTh s1e
.853 | 0116165 +14a8 |.157502 11m0 |.16K2LT 12m2 |1.06089 <& 1.15092 120 |.18%555 1m1 | 452155 e1s
854 | 0114529 1e2¢ |.156352 11m0 |.162965 12m0 |1.06003 4s | 2.14972 120 | .1HUB0E 1m0 | JU5153T e2n
855 | .0112905 1el1 ,1225502 1147 | 61715 1247 [1.05958 45 | 1.14852 120 | .1%425% 1s1 | 450922 ars
.856 | .011129% 1mom |.1 5 1147 | 160W68 1248 {1.09913 45 | 1.14732 1zo §.144103 1so | 450307 ae1s
L857 | 0109696 1mee |,152908 1l4s |.159222 13 [1.05668 4s | 1.14612 119 [ .1k3953 149 | hhoGoh a11
.858 | .0108110 1m74 }.151762 1144 | 157979 1241 |1,05823 4= | 1,1k493 119 | ,1K is0 | 419083 e11
.859 | .0106536 1ss1 |.150618 1143 |.156738 1240 |1.05TT8 44 | 1.14378 118 [ .143654 14s | L44BHT2 eos
.860 | ,O10M975 1m4p |.1UGLTS 1142 [.155498 1207 {1.0573%F <5 | 1.14256 119 | .1k3505 140 | JAWTESL aeo7
.861 | .0103426 1mae |,148333 1141 |.15%261 1zss 1.@233 45 [ 1.14137 11s | .143356 148 | HAT25T eace
.862 | ,0101890 1sas |.147192 11«0 |.153026 1=2as |1, 44 | 1.14019 118 | .1k3208 149 | HHEESL eoe
.863 | .0100365 isil |,146052 1iss |,1%1793 1261 [1.0%5600 45 | 1.13901 117 | .143059 148 | Lh6OLT @03
.86k | .009885% 1488 |, 1hhglk 1187 | 1 lzes |1,05%55 45 | 1.1378% ils | .1h2911 148 | kUshkl eox
865 | .0097355 1488 |,143777 1las |,14933k 1227 }1,05510 44 | 1.13666 11se | ,1k2763 247 | JL4WLEM3 eoo
866 | .0095867 1475 |.1526k1 1185 |.2WB1OT 1225 |1.05466 <« | 1.235%0 117 |.1k26126 148 | LHLA2E3 ses
.867 | .0094392 1482 |.141506 1184 |.IWG882 1zez |1.05422 s | 1.13B33 117 | .1k2L6B 147 | ik 5T
.88 ). 1451 [.1%0372 11se |.1US660 1221 [1.0%377 44 | 1.13316 116 | .1k2321 147 | .M43047 =ee
.869 | 0091479 1488 |.13924%0 1182 |.144L39 1218 [1.05333 <4 | 1.13200 11e |.1h217h 14s | JBh2hS1 sae
870 | .0090041 1420 [.138108 1is0 |.143221 1217 |1.05289 44 | 1.13084% 11s | ,1k2028 1«s | .kKk1857 s=es
L871 | .0088615 1414 |.136978 113w |.I142004 1214 |1.0%5245 45 | 1.12069 116 | .131B82 14s | .4L126L =aa
.872 | .008T201 1402 138&9 1izs |,14OT90 1218 |1.05200 44 | 1.12853 11s | .1k1736 14 .hh0653 LT
.873 | .0085799 1m@so |.134721 1137 |.1395TT 1210 |1,05156 44 | 1.22738 114 | .141% 148 | . 3 =89
.87k 1a7r |.13359% 11ae |,138367 1200 [1.05112 44 | 1.12624% 11s | ,1L1LL5 14s | 43949k sa7
.875 | ,0083032 13se |.132k68 1124 |,137158 1zos |1,09068 43 | 1. 1185 | ,141300 145 | ,h38007 =es
876 | .0081666 1sma |.13134% 1leé |.135952 2205 |1.05025 44 1.122%% 114 | ,3%1155 145 | 538321 sas
877 | .0080313 1m42 |.130220 1ie2 |,I347hT 1202 [1,04981 <4 | 1,12280 114 | ,1h1010 144 |, 583
.878 | .0078971 1ms0 |.129098 11m1 |.133545 1201 |1.04937 <4 | 1,12166 113 | 140866 14m | k37153 se2
.879 | .OOTTELL 1s17 |.1279T7 11imo | .13234k 11ss |1.04893 43 | 1,12053 118 [ 140721 144 | 436571 =80
.880 | .0076324 126857 .131146 1.04850 1.131640 k05T 435991




NACA TN 274k
TABILE II.— CONTINUED

t a(t) h(t) 1(t) 3(t) x(t) 1(t) n(t)

.860 | .007632k 1mos| 126857 11ig | -131136 1197 [ 1.O48%0 4o 1.12980 131a( .1 148 | 435991 e
881 | .0075019 1ze4| .125738 1117 |.129949 1194 | 1.08806 ca| 1.11827 11a | 1kO3h 164 | k35312 72
882 | 0073725 12m1| .12R621 1117 | .128755 11pa | L.ONT63 44| 1.11T2H 11a | .1BCR9O 143 | 53%83% xrv
.883 | Jo072ukh  1270] .12350h  121m [ .127562 110 | 1.O4TI9 =] 1.11600 112 | J1BOIWT 14m | JE3HENT mvs
.88 | L00T1ATE 1sss] .122389 111s | .126372 11ma | L.O46T6 s 1.11489 112 .1 162 | J1433682 mro
2883 | 0069916 1z24s| 12127k 1128 | .125183 1187 | L.08633 4| 1.11377 111 | 139862 142 | 233109 w7s
2886 | L00686T0 1ema| 220161 1212 |.123996  11es | 1.08589 4a| 1.132656 112 .139720 14a | 232536 sy
887 | L006Th36 1gee! 119059 1112 | 122811 118 | 1.04%BE s 1.1118% 119 W 242 | -B31965 s7o
L8881 .006621k  1e10] .117938 1110 | 121628  11@1 | 1.08503 ¢s| 1.110k3 171 | o 36 142 | 431395 mms
889 | (0085004 11sm| .116820 1109 | .120BRT 117w | 1.0MB60 (3| 1.10932 113 | .13929% 141 | 430827 mer
28901 .,0063805 11e7] 15719 1107 | .119268 1177 | 1.08KIT 4a| 1.10821 110 | .139153 142 | 530260 ges
891 1. 17| 114612 1107 | L.11B8091  1i7s | 1,043TH 4s| 1.10T21 111 | L139011 140 | . =55
852 | 006143 ales| .121350% 11os | .216915 1i7s | 1.04331 <3| 1.10600 110 | .138871 141 | 529129 =aa
w893 | . 1is1) 112500 1los | J1ASTR2 2172 | 1.08288 «a| 1.10%90 1o0e | .138730 140 | 428565 =ez
B0h | 10089129 1140| .111295 1108 | L11B5TO  1lep | 1.0k2k5 43| 1.10381 110 | .138590 140 | . =80
.895 | L00%7989 11ee| 110192 1102 | 11301 11es | 1.04202 <2 1.10271 1o0e | .138450 140 | JAoThkh seo
2806 | L0056861 1117| 109090 1101 | .112233 1188 | 1.04260 43| 1.10162 109 | .138310 140 |. 2T
897 | 00557k 1tos] (107988 1100 | .111067 11s8¢ | 1.03117 43 | 1.10053 1oe | .138170 1ss | 426326 ==y
.898 | 0054639  108a| .106889 108 109903 11e2 | 1.0407hk 42 | 1.0594k 1cs | 138031 10o | 142576 ===
099 | .0053546 10e2| .105T90 1losa | 108741  11m: | 1.04%032 43| 1.09836 1os | .1376892 1ss | .H2521k msg
«900 [ L00S2h6R 1070 J10MES2  1oeT .m 118 | 1.03989 42| 1.09727 1os | 137753 133 | .k2k660 ==s
901 | (0051394 1lo=s{ .103%95 1oss . 1is7 | 1.039%T <s | 1.0961%9 1o7 | 137614 1sa | .4oB1OT =m2
.902 | L0050336 1o47| .102 loss | J105265 1iss [ 1,0390%F 42 | 1.09512 los | 137476 1ma | 423555 sso
903 | L00k9289 10ms| .10L loes | .1GH4110 11ss | 1.03862 <=z | 1.0040% 207 | .137338 1es | k23005 =s=o
.904 | .ookB2shk 102¢| .100312 1losas | .10295T 111 | 2.03820 <42 { 1.09297 1o7 | .13720C 1iss | .ko2hs5 =<7
+90% | .00kT230 1o1ls| .0992192 10914 | 101806 1149 | 1.03778 45| 1.09190 lor | 137062 1a7 | 5219508 =47
9061 . T 1o00| .0981278 1osos | .100657 114s | 1.0373% 42| 1.09083 107 | .13692% 1ss | 421361 s«a
.907 | 0045217 ®80 | LOSTO3TS lomez | . 1ll4m8 | 1.03693 4a | 1.08976 1os | .13678T7 137 | .420b15 m<u
9081 . ors | .09 3 losez | 0983636 114sm9 | 1.03651 <=2 | 1.08870 106 | .136650 1sa | H202T1 s4n
909 | L00k32LS mes | . 1 10871 | 0972197 1l4zz | 1.03609 42 | 1.08764 10s | .13651% 1a7 | 319728 =42
#5910 | L00k2283 esm | .0937730 loseir | . 11406 | 1.03567 «a| 1.08658 1o0e | .136377 1os | 419186 =m«c
Z931 | LOOU1328 o44 | 0926869 loesm | .09HI3T72 1leee | 1.03 1 1.%&2 Ios | 136281 10s | 428646 mas
G121} . e | 0916020 1os40 | 0937986 11ses | 1.03 42| 1. T los | 136105 1s3e | k18107 =se
.913 | L0039h52 e21 | .0905180 1oezs | L0926618 11smo | 1.03442 «a | 1.083%k2 105 | .13 135 | JA17569 o=~
.91k |'.0038531 s10 | LOOG435) 1om1a | L0915268 11mss | 1.03400 42| 1.08237 108 | 413583k 1ae | .A17032 =as
«915 | L0037621 sg= | 0883533 1osmom | .0903935 :1isis | 1.033%58 <1 | 1.08132 z20¢ | .135698 1as | .416MF6 mas
.916 | L0036723 &a7 | 0872725 1o7es | .0892620 11297 | 1.03317 4z | 1.08028 105 | 135563 184 | k15962 =3«
.917 | L0035836 s7s .| 0861627 1o07m7 | .0881323 11pao | 1.03279 41 | 1.07923 Io¢ | .1354%29 1as | .hi5ko8 maz
918 | L0034960 s« | 0851140 10777 | LOBTOOK3 12282 | 1.0323 <2 1.07819 1os | .13829%F 1ok | .51hB96 =a1
«919 | 0034096 =mma | .0840363 2o7es | (0858781 11243 | 1.03192 41} 1.0T716 104 | 135160 1as | 41k365 =ad
920 | 40033243 sz oeeg;aﬁ'y lo7ss | LOB4T536 11e2s | 1.0315F <1 | 1.07612 104 | 135026 14 | .%13835 mas
.21 1 ,0032h01 emy | 0828841 1074e |, 308 1e1o | 1,03110 42| 1.07508 208 | 134892 1se¢ | .R13307 =a7
922 | .0031570 ale | 0808095 1lo7és | . 11154 | 1,030656 41| 1.0Th05 202 | 13476 1as | .K12780 =ee
<523 | 0030751 =09 } JOTS7360 1lovas | .0B1390% 1117w | 1.03027 «1 | 1.07302 102 | . 1s4 | Jh122%5k =as
5ok .angze TeT | . 35 roris | JOBO2T29 1lime | 1.02686 <1} 1.07200 1los | J13%491 1sa | k11729 =2¢
<925 | LO0R91ES ves | LOTT5920 107os | «OT9LSTQ 2142 | 1.085%5 41| 1.07097 1c2 | 13%358 1a=z | .311205 smes
526 | 0283 75 | JOT65215 loess | LOT 11res | 1.0290k 42| 1.06995 1loe | ,13kp26 1ss | k10682 =an
527 .0027533 7es | LOT5A5R1 loes< | LOT69303 1ilo7 | 1,08862 41} 1.06893 1oz | .13k093 132 | k10161 ==0
«528 { L0026821 7ma | LOTh383T7 1oe74 | .OTSB1G6 1loel | 1.02821 40 1.06791 1ol | .133961 1s2 | hoothl mie
«329 | J0026068 741 | ,0733163 10eé¢ | LOTHTIOS 1107¢ | 1.02781 41 | 1.06690 1oa | ,133829 1sz | 109122 =mis
+930 | 0025327 Tm1 | 0722459 10es4 | LOT36031 110s7 | 2.027H0 <1 ) 1.06588 101 | .133697 1s2 | .40B6OR =17
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